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DROUGHT 


ROUGHT makes half the world, almost, essentially desert. 
Some lands suffer drought year in, year out; some lands are regu- 
larly dry for part the year; some lands are intermittently subject 
drought every year; some lands are dry only rare intervals, periodic 
accidental. Some lands suffer intense drought, they are parched deep 
and continually; some lands are desiccated only fitfully and not severely; 
some lands feel the tragedy drought lightly never really suffer. 

For drought merely relative. Few indeed are the places the earth 
where rain never comes, where there water. Complete desiccation 
rare phenomenon. Some kind plant life grows almost everywhere. 
Some moisture nearly everywhere obtainable. But drought any degree 
likely result tragedy. 

When plants cannot find water grow and ripen their fruit, man cannot 
find food. When springs dry up, man thirsts death. Where there are 
rivers there can industries, water travel. Where rain never 
comes there dust, and dirt, and desolation, and there drought calamitously 
reigns. Drought, like flood and earthquake works 
There relief from drought. 
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AGRICULTURE FINLAND 
William Mead 


PART 


(First instalment appeared the April 1939 issue) 


AVING considered briefly the 

purely geographic background 

Finnish agriculture, the 
economic factors affecting the form 
cultivation may now considered. 
region transitional between oceanic 
and continental Europe and the same 
time intermediate between the Euro- 
pean plain and the tundra, Finland 
offers unique example the response 
agriculture its geographic back- 
ground. 


ELEMENTS 


the first place, Finland lies upon the 
margin crop cultivation Europe. 
Within its confines are crowded the 
absolute limits growth number 
individual plants (Figure From 
the viewpoint economic geography, 
however, except where 
sufficiency the prime consideration, the 
economic limit production 
greater consequence. The spread 
communications throughout the north- 
ern part the country automatically 
reduces the isolated self-sufficing farm- 
stead position greater safety and 
dependence. Even the Lapp agricul- 
turalist longer attempts crop produc- 
tion upon the absolute confines, the 
extent which was formerly evident. 


The economic limit crop cultivation 
limit which variable according 
number factors. the first place 
price. Expansion contraction the 
area devoted one crop the expense 
another will response differen- 
tial price movements. there 
general advance agricultural prices, 
the result may absolute expansion 
cultivated area. This applies not 
only the land surface under cultiva- 
tion upon the individual farmstead, 
also has reference introduction 
certain crops outside the pre-existing 
geographic limit. other words, the 
chance gain from introduction 
crops hitherto avoided outweighs the 
risk loss. 

the second place, the economic 
limit crop cultivation can extended 
through modifications the nature 
the crop, per se. the case cereals, 
quicker ripening varieties enable cultiva- 
tion push beyond former limits 
cultivation; while drought resisting and 
frost resisting species enable expan- 
sion the economic boundary. The 
significance the economic limit 
agricultural production Finland 
greater than most countries because 
the climatic regime introduces 
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restriction upon the range products 
which can grown and the nature 
the soils imposes narrow limits upon 
extent cultivation. Many difficulties 
Finnish agriculture spring from prob- 
lems alternative production. 
result relative uniformity geo- 
graphic conditions the south and the 
unproductive northern wastes, there 
can interchange complementary 
products between regions varying 
agricultural productivity Finland. 


the pinch climate, for the capacity 
for substitution alternative products 
small. 

Neither crop limitation alone in- 
Animal husbandry also 
restricted. Sheep, for example, both 
result severity winter and 
deficiency natural pastures (especially 
hilly pastures) are present only 
small numbers. There are little more 
than half million sheep Finland, 
less than half the number cattle. The 


FIGURE 


small estate Lohja, Southwest Finland, illustrating location settlement upon 


southern slope. crops—hay the foreground, rye and barley, and intensively tilled 
kitchen garden (complete with general air prosperity. The estate con- 


trasts with the smaller peasant farmstead Pohjanmaa (Figure 11). 


Legation. 


Except the southwest, where amel- 
iorations more temperate climate 
permit production greater variety 
crops, agricultural production stamped 
with roughly the same pattern and the 
yield any two farms any two given 
regions. though showing deviations 
respect quality and quantity, will bear 
approximately the 
The number alternative crops which 
the farmer can produce 
far his activities are not disturbed 
profound economic influences from 
external sources, his output largely 
similar. 
structure calls for modification, feels 


If. however, 


(Courtesy The Finnish 


reindeer offsets some 
increasing herds which 
tundras suggest favorable future for 
this industry. 


FACTORS 


the fundamental factors deciding 
the relationship between the farmer 
and the form his activity are 
climatic social factors 
occupy secondary place mean 
consequence. The system farming 
Finland has done much promote 
the present energy exerted the field 
agriculture and decide the economics 
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activity. Post-war agrarian reform 
modified the system land holding and 
accelerating the trend towards owner- 
ship and away from tenancy encouraged 
stable rural population. The rapid 
evolution the country from nation 
where the large estate was dominant 
nation smallholders had great 
vivifying effect upon mother in- 

Yet must not supposed that 
necessity for land reform Finland was 
urgent that within the other states 
The had 


introduced agricultural ameliorations 


eastern Europe. estates 
the pre-war period and progressive land 
instituted 
The agrarian reform, 


owners had many areas 
model farms. 
creating regime the petit 
encouraged new initiative without de- 
had been sown the preceding system. 
societies, which came into 
their own with the winning Finnish 
autonomy, continued the pursuit agri- 
cultural improvement and through finan- 
cial assistance and education encouraged 
the newly settled farmer owners. 

The the coun- 
tryside gave large section the 


rural population new independence, 
and Finland there real example 
the dictum Arthur Young that 
magic property turns sand into gold.”’ 
the post-war agrarian reform the 
number rural landowners was doubled. 
Yet this rapid evolutionary process was 
not accomplished without certain 
culties. There was complete lack 
capital for provision those requisites 
and amenities necessary for promoting 
continued constructive development. 
Even today, agriculture continues 
labor under the burden inadequate 
capital resources. 


The smallholder sys- 
calculated produce 
maximum efficiency per individual 
holding; this 


well 


low, 
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quisites which 
returns. Credit banks have done much 
facilitate purchase, and the complex 
agrarian societies has 
assisted individuals many directions. 
Introduction agricultural machinery 
has been made possible joint en- 
deavor: drainage schemes are assisted 
the state; purchase produce and 
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economic and absolute limitation crop cul- 
tivation manifested this diagram. The 
continual retracing these geographic barriers 
illustrative new form coéperation 
between human agent and 
against which his activities are set. may 
therefore postulated that the stippled regions 
between any two represent 
potential cultivable areas for the individual crop 
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its sale consumers undertaken 

The equality the fortunes the 
majority farmers has encouraged 
spread and the same 
time uniform development farmsteads 
the more thickly 
areas. The automatic result the re- 
form act was also 
demand for hired labor. Only where the 
farm excess thirty hectares 
outside labor needed and, even then, 
chances are that the fortunate possessor 
the larger estate will able afford 
some simple mechanism which dispenses 
with hired labor. glance the balance 
sheet the average Finnish farmer 
set out below illustrates this point. (See 
Table I.) 

While the reform act 
cipally the southwest, independent 
initiative has always been largely re- 
sponsible for opening lands the 


BALANCE SHEET OF THE AV 


interior. Expansion into more remote 
parts the lake plateau—into the truly 
colonial areas Finland—is very slow 
and encouraged state assistance. 
The network communications which 
ramifies the southwest and makes 
agriculture compact whole, thins out 
the lake plateau, and the farmstead 
becomes isolated unit, most 
one small hamlet which clusters 
upon the hill slope. 

Proximity the coast and the 
main centers urban settlement unites 
the agriculture the coastal plain with 
overseas regions and with the industry 
the town. More than per cent 
the total superficial area Nyland 
cultivated: 21.6 per cent Abo 
borg region, and 15.7 per cent Tavast- 
land. Cultivated land diminishes pro- 
gressively the northeast. the lake 
province Kuopio 5.0 per cent the 
superficial area modified man; 


ERAGE FINNISH FARMER 


RETURNS AND EXPENSES PER CENT 


1936 
Returns 
44.8 50.3 51.6 51.5 50.3 50.7 
Agricultural 13.4 15.7 24.4 24.9 29.1 22.7 
Expenses 
Artificial 33.7 25.4 27.0 23.4 19.4 23.7 
Other Fodder.... 5.0 3.4 3.0 3.5 5.4 3.6 
Manures...... 12.6 13.5 13.7 12.5 16.6 13.5 
Seed Grains. 5.0 5.4 4.2 3.9 4.3 
Buildings.... 4.2 4.3 4.5 3.8 3.8 4.2 
Past Debts. 5.5 5.6 5.4 4.8 4.6 5.2 
Other Expenses 9.4 8.3 7s 79 7.4 7.8 


(From Annual Statistics Finland 1937) 
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Oulu only one per cent. The degree 
which the individual farmer depends 
upon the direct returns his land for 
his foodstuff changes from southwest 
northeast. There recrudescence 
farming upon the basis relative self- 
away from the fertile coastal 
plain. 

Agricultural method 
under stress local conditions. The 
soil the southwest and the marginal 
plains whole permits the use 
machinery, where capital 


9.—Farmstead western Finland. 


tesy The Finnish 
possible. Towards the interior, there 
gradual transition through the horse 
drawn plough primitive hand digging. 
Virgin soil consists more generally 
boulders than clods. The changing 
standard cultivation from southwest 
ing standard living. 

With respect the actual form 
farming, there has, part Finland 
been complete reversion 
sistence farming agricultural cropping, 
from form agricultural practice 
Wherein produce the source life 
one where profit the main motive 
effort. The movement from subsistence 
farming cropping during the post-war 
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period has been relative both changes 
the world economic situation and 
the restrictive influence natural factors 
the narrower domestic habitat. 
difficult define the conception 

The extensive produc- 
tion the world’s great 
areas once suggested it. Never- 
theless production with view sale 
profit, either the sphere 
cropping animal husbandry, 
the meaning inferred, safe affirm 
that Finland climbing the ascending 


| 


The cluster buildings which forms such im- 
portant part the capital outlay are evident this 
used reaping dual harvest which displays abundance the ubiquitous cornflowers. 


Simple agricultural machinery 
(Cour- 


ladder agricultural production. The 
evolution from subsistence farming 
stage production; 
but the effort attain and maintain 
new form output must become 
progressively more difficult Finland, 
situated upon the geographic 
margin agricultural production. 


higher economic 


AGRICULTURE AND TRADE 
Perhaps the most important aspect 
Finnish agriculture recent years 
has been its close relationship with 
foreign trade. 
distinguish the active relation, 


convenient 
that 
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connected with the export trade, from 
the passive relation, the import con- 
nection. Agricultural 
tutes per cent the total exports 
and is, capable providing 
larger proportion. This export, com- 
paratively small is, valuable 
corrective the overweening depend- 
ence Finland upon its timber and 
allied exports. The vulnerability the 
Finnish export trade result its 
alignment behind the solid wooden 
its export (which constitutes 
approximately per cent) great. 
ceptible the state the market for 
timber and its derivatives. While the 
export farm produce—chiefly dairy 
products—is wholly independent the 
price timber per se, the extent the 
market reveals similar oscillations. Dairy 
produce, like timber and paper, greatly 
influenced changes world trade 
prosperity. Yet while dairy produce 
nificant part the export table view 
the general structure the latter, 
represents, the same time, surplus. 
wards the domestic market and only 
after home demands are exhausted that 
the overseas market sought. The 
situation, however, modified some- 
what two facts. First, the actual 
population for goods offered less than 
the output most cases, the first 
place because agriculture the greatest 
industry per se; the second place 
because the relatively small home 
population. Second, the restricted range 
products grown automatically limits 
propensity consume home produce 
far the desired commodities can 
obtained through international trade. 
With respect potential increase 
the export produce, sev- 
eral factors push themselves the fore. 


First, the amount exported closely 
correlated with the volume exports 
timber etc. When trade timber 
exports good, agricultural export 
declines 
only because the ascendancy 
timber, but because expansion 
domestic demand consequent upon pros- 
perity. When trade timber exports 
cident decline relevant agricultural 
prices, agriculture will first attempt 
correct the deficiency and, light 
the struggle between agricultural land 
and timber yielding land which con- 
sidered below, may tend encroach 
slightly upon the forests. Increased 
export agricultural produce must, 
however, the final place largely 
function the import 
doxical this may sound, leads 
consideration one the most impor- 
tant aspects Finnish agriculture. 

The relation agriculture Finland 
the import trade twofold. The 
agriculturalists consuming body 
constitute larger mass 
engaged industry. Other things being 
equal, their demands will therefore color 
the import particularly 
noticeable where port, such Turku, 
although urbanization mean 
dimensions for Finland, backed 
fairly densely populated agrarian hinter- 
land. the second place, the nature 
imports demanded the farmers 
shows close dependence upon geo- 
graphic environment. Those consumers’ 
goods which they formerly obtained 
from abroad, are now largely bought 
from domestic industry: many capital 
goods are also manufactured within the 
country, e.g., agricultural machinery, 
dairy requisites, etc., but large quanti- 
imported make the deficiency 
produced through natural geographic 
factors. Edaphic and climatic influences 
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can modified both the realm 
agriculture per and stock rearing 
increasing the imports. 
Although scientific research lessening 


scale 


the dependence crop rearing upon the 
import trade and although expansion 
hay yielding land 
slowly the demands the overseas 
fodder market Finnish farmers, both 
forms activity are still largely 
function the import table. Let 
consider stock rearing this light. The 
cow has, since remote antiquity, been 


We 
Nh Ny 


DURATION OF GanzivG Peaion (im days) 


DURATION OF PERIOD OF AGRICULTURAL 
LABOUR 


(After 47 No. 


10.—The human agent can ameliorate 
his relation with natural factors coéperating 
more fully with them. plainly evident 
Finland, however, that there can ultimate 
escape from climatic tyranny. The clear-cut 
distinction between the seasonal 
rural activity finds explanation this map. 
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een 


integral part Finnish economy. 
has been reliable source primary 
foods when crop rearing has been pre- 
carious virtue the climate. Com- 
pared with the capacity the country 
produce other crops eminently 
suitable large areas for dairying. 
This attested Vidal Blache. 
Animal husbandry has always been 
the ascendant Finland and, 
result, meadow and pasture land have 
assumed significance greater than that 
crop land. Hitherto, all grain crops 
have been subsidiary the funda- 
mental hay crop. Although animal 
husbandry less intensive than the 
dairying countries par excellence, its 
evolution Finland (particularly during 
the post-war period) has been none the 
less rapid and its organization less 
efficient. Both result concentra- 
tion cattle the country (there are 
approximately 1,319,000) and climate, 
fodder crops take precedence over food 
crops. The natural factors governing 
production fodder crops are interest- 
ing. is, the first place, highly 
important remember that the season 
outdoor grazing Finland (as 
seen Figure 10) absolutely short. 
The maximum 
the north. 

the year 


about four months 
and three months 
This means that stall feed- 
necessary for 
the south and for three- 
During the brief season when pastures 
are available for outdoor grazing, the 
farmer also anxious obtain from 
these same pastures the bulk his 
fodder for the winter months. 
quacy 


Inade- 
grown fodder results 
therefore from the long period stall 
three times expensive pasturing— 
from the insufficient area cultivated 
nificance when, the words the Atlas 
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Finland [1925] ‘‘Meadows are for 
the most part products 
ture’’), and from the competition 
alternate crops not only for land already 
cultivated, but also for funds set aside 
the government for extension 
improved land. 

The pinch capital deficiency 
noticeable here and 
rendered more acute the veritable 
battaglio del grano which evident 
Finland the present time. Given 
sufficient capital funds for investment, 
fodder imports are capable being re- 
duced considerable extent: because 
there are extensive areas potential 
meadow land, for which competition 
from alternative crops would small. 
Improved methods ensilage also 
counteract the need for more succulent 
forms food. One important result 
follows from conditions 
the producer dairy produce Finland 
laboring. The absolute costs his 
product terms human effort are 
far greater than those the dairy 
produce regions more favorable climes. 
only his relatively low wages and 
the standard the 
permit the degree success attained 
overseas markets. 

While dwelling upon this subject, 
interesting notice that little expan- 
sion the export dairy produce will 
have attributed modifications 
domestic consumption. The increas- 
ing consumption margarine Den- 
mark order that butter exports might 
made more competitive level, has 
parallel Finland, where perhaps 
possible say that more rigorous 
climate demands liberal consumption 
higher standard fats the part the 
human agent endure 
season. 

There have been ameliorations the 
capacity the country 
fodder crops since the 


The degree relative dependence upon 
external has declined. The 
reliance Finland upon overseas sources 
fodder supply had drastic effects upon 
her animal husbandry during the Great 
War. all round deterioration was 
Reduction output animals under 
wartime economy and general decline 
quality was direct result cessation 
imports. the present time, how- 
ever, not incorrect argue that 
the exceedingly high nutritive value 
milk, while partly attrib- 
uted scientific management the 
farmstead whole, also partly 
function the ability the country 
import certain foreign feeding mate- 
rials. The same conclusion 
drawn with regard crop cultivation. 

Crop production dependent upon 
the import table: first, result 
the relative infertility large areas 
cultivated soil; second, because the 
comparative exhaustion better lands 
the face continuous cropping, even 
rotation practised; third, because 
the inadequacy cattle manure 
provide for the requirements 
cultivated area (reference being made 
its relative paucity); and finally, the 
lack means for providing the requisite 
artificial manure within the confines 
the domestic economy. 

Natural and artificial fertilizers there- 
fore provide fairly 
centage the import table although, 
with increasing demand, figure 
stands relatively fact which 
points success synthetic home 
production. During recent the 
has shown absolute expan- 
expansion the field some products 


partly the expense other products. 
Although exceedingly difficult, would 
highly interesting discover what 
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extent the expansion function 
imports foreign materials (whatever 
their form) and what degree the 
product purely domestic activity. 
Direct imports for agriculture show 
progressive decline from the relative 
standpoint owing the absolute rise 
requirements. 

brief study the dairying industry 
and crop production whole leads 
Finnish agriculture not isolated 
entity within 
and for the domestic economy, spite 
the fact that oriented towards 
it. The agricultural economy sub- 
jected the vicissitudes which disturb 
the world agriculture: the 
strategic condition the country makes 
retention peace vital concern for 
agricultural process, per se, for timber 
producing industries. 

Finnish agriculture vulnerable 
world changes, through the medium 
the timber industry and through its 
participation supplying the limited 
foreign market which offered for the 
world’s dairy produce. 
the price level this 


pursuing 


Alterations 
oscillations demand resulting from 
the rhythmic motion the trade cycle 
have profound effects upon 
perity the Finnish 
passive, import relation, highly 
imperative. agricultur- 
alists are the most numerous producers 
and comprise the greatest number 
consumers: considerably more than 


Finnish 


Their 
demands are for the requirements for 
and for comple- 
mentary products both from the sphere 
industry and from other agricultural 
regions. 


per cent are engaged farming. 


large measure upon the free 
agricultural raw materials and comple- 
mentary agricultural produce between 


regions differing productivity or, 
the special case fertilizers and fodder 
supplies, regions capable yielding 
supplementary resources. Any obstruc- 
tion this free flow which 
set motion geographic environ- 
ment—must, paribus, result 
progressive deterioration the agricul- 
tural situation Finland. 


AGRICULTURE AND FORESTRY 


Before considering the further impli- 
cations this state affairs, may 
expedient discuss two other relation- 
ships which have recently pushed them- 
selves the forefront the agricultural 
sphere Finland. There is, first, the 
age-old relationship between agriculture 
and forestry, which light more 
recent years has assumed new orienta- 


tion. Second, there the relatively 
new relationship between agriculture 
and industry. relationship 


there developing antithesis which 
must have far-reaching effects. some 
measure the struggle between agricul- 
ture and industry which making itself 
felt the national economy re-emerges 
the newer opposition between agri- 
culture and forestry. far 
has become integral part 
world economy, far 
gained precedence over agriculture 
international relationships. 

spite the fact that least 
per cent the total exports the 
country consist processed commodi- 
ties from industry and that less than 
per cent are purely agricultural 
origin, the agrarian element loathe 
yield precedence the industrial 
The wealth 
progressively 


has 
with 
its export trade timber and its 
refined products. 


element. 
increased growth 
the vigorous im- 
port commodities which has taken 


place, the rural community has absorbed 


| 
| 
> 


226 GEOGRAPHY 


large quantities which have been offset 
the trade balance manufactured 
commodities. Finnish 
fore provides, the final place, the 
means whereby Finnish agriculture can 
gain its requisites. Between rural and 
urban elements Finland there must 
spirit compromise, because since 
the days when Adam Smith first empha- 
sized the point, agriculture and industry 
are interdependent and not independent. 

The degree interdependency has 
grown with the economic evolution 
the country and realization the value 
derived from harmonious working 
the two essential constructive work 
the domestic economy proceed 
its present pace. Apart from the fact 
that tariff policies and the conduct 
exchange relations are opposite chan- 
nels for agriculture and industry, there 
also conflict produced the attrac- 
tion labor away from the sphere 
agriculture. Rural depopulation most 
pronounced the interior districts, 
particular Mikkeli—although must 
noted that here often relative 
rather than absolute depopulation. 
The simultaneous growth towns re- 
flects the other side this trend. 

Yet there are tendencies agriculture 
which seem likely unite agriculture 
with industry rather than divide the 
two forms activity. far 
agriculture 
scientific knowledge and 
its course with increasing enlighten- 
ment, more closely resembles industry. 
The mechanization agriculture and 


becomes 


the industrialization arising out agri- 
culture both help eliminate opposition. 

Involved and complicated economic 
factors lie the root the struggle 
between land for agricultural and forest 
purposes. settlement first 
permanent, the attachment strip 
forest land the individual farmstead 
has been the usual practice. 


Since was 


reveals 


the complementarity between agricul- 
ture and forestry. The supplementary 
purposes supplied the forest have 
always been fundamental value. 
great the importance attached 
adjacent strip forest land that the 
Land Reform Act 1922 made the 
following provision: that there 
vided with every farmstead 
ciency forest land will supply 
normal rate growth the amount 
wood unavoidably necessary for house- 
hold 

The supplementary function forest 
land which privately owned is, there- 
fore, first provide for domestic needs. 
More important still, where relatively 
large areas woodland are owned, 
the provision relatively valuable 
supplementary income, through 
sale timber the farmer able offset 
partially 
activity. 


arising 
The attached 


valuable from the complementary view- 


point, first, because provides for host 
domestic needs which can, best, 
only indirectly obtained 
agricultural field (i.e. through exchange). 
Second, provides alternative occu- 
pation great significance for the 
farmer during the winter months. 
cultural activity brought toa standstill 
with the advent winter, and were 
not 


wherein 


complementary 
exploitation new 
significance the face frost and 
snow, agriculture would reduced 
very lowly state. 

the extent which the Finnish 
farmer dependent the soil, per se, 


were 


assumes 


that his Danish 
cousin, his lot would 


great 
Since 
agriculture ceases soon the snow 


cover becomes apparent, apart from 


maintenance the cattle (which assume 
new importance during the winter), the 
would 
The rhythm the seasons rigorously 


= 
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defines the nature 
activity and Finland there 
the fields rises pitch great 
intensity during the brief summer, when 
long hours daylight would enable 
almost continuous operations the 
human frame were sufficiently strong. 
Here, the Odyssey 82ff) subtly 
alludes, ‘‘a sleepless man could earn 
for the 
night and day are 


Work the farm reaches its apogee 
with the harvest, then after brief 
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tribution activity and would promote 
unhealthy winter stagnation. Under 
existing conditions even winter activity 
has alternative use value. 

How has opposition between agricul- 
ture and forestry Finland come 
about? may described func- 
tion the relative price forest 
products and the 
agricultural produce conjunction with 
the comparative cost raising any 
given piece land forest land first 
quality converting into crop pro- 


farmstead Pohjanmaa, remoter Ostrobothnia. The wide and shallow river 
valley, slightly entrenched the marine plain, supports riparian settlement with simple farming 
upon basis relative self-sufficiency. (Courtesy The Finnish Legation. 


decline, responsive new demands 
the winter season. 

The presence the forest, for the 
agriculturalist, modifies what Jensen 
terms the ‘‘alternative use value 
operations, where labor comparatively 
restricted quantity, are the response 
number calls varying urgency, 
and the farmer will distribute avail- 
able human capacity its 
use any given operation. The alterna- 
tive operations which are competing for 
the limited labor supply vary with the 
course the seasons. The maximum 
competition summer, the absence 
forests, might well stand antithesis 
This would show 


There have always been the seeds 
opposition between agriculture and for- 
estry and the present antithesis only 
intensification certain aspects 
this opposition. The struggle between 
agriculture and forestry has been 
less great the past; because almost all 
the settled land the product 
human culture, and there are practically 
natural plainlands and drained mead- 
owlands. 

The present cultivated area (in the 
widest sense that term) 
wrested from marshland forest 
gradually during the course the 
centuries. remarked, the 
history country, lying within the 


between man and the forest. the 
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12.—Relation harvest imports 
for chief cereal crops Finland. 


past, however, was economic value 
the land won from the forests which 
was the standard observed. 
present time two criteria are apparent, 
the value land the producer 
potential crops and its value forest 
land. chiefly the margin 
cultivation that the struggle proceeds. 
Will the newly drained marshland bear 
hay and cereals will afforested 
timber yielding land the first 
quality? This will depend upon large 
number factors, not merely economic, 
but also political and social. 


AUTARCHY 


Among the latter, one stands out 
special importance. Recent years 
have witnessed Finland movement 
agriculture. The seeds 
were sown the country during the 
years the depression, 
which the newly autonomous republic 
had followed policy free and un- 
restricted trade. After 1927, the recur- 
necessitated relinquishing the newly 


attained standard living, reduction 
imports figure compatible with 
the fall exports, and pursuit 
source relative self-sufficiency until 
Finland’s markets were recaptured. 
Among other things new effort was 
made re-introduce cereal production, 
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which during the post-war period had 
waned slowly. means reducing 
imports the encouragement cereal 
production met with measure suc- 
cess. The unsettled international situa- 
tion since the depression has promoted 
the cause 
with the 
result that the measures introduced 
temporary antidote economic reces- 
sion have been retained the interests 
political strategy. 


larly the case grain crops 


the renaissance 
Finnish grain growing excellent 
example the shift produced the 
agricultural situation imposition 
Chisholm has termed the influence 
the economic and 
political history acountry. Formerly, 
foreign grains were imported prices 
which made impracticable produce 
the less hardy cereals (except minor 
extent upon farms self-sufficing type 
which lay beyond the pale most foreign 
influences). 

Results the ability 
cheap foreign grains during the post-war 
period were, first, increase 
sumption wheat and all round 
decline human consumption other 
temperate grains, whether from foreign 
domestic sources; second, the com- 
parative decline home production 
cereals both result diminished 
consumption varieties grown and the 
possibility importing cheaper produce 
equal quality. Resuscitation grain 
growing behind the shelter 
tive tariffs which has proceeded during 


protec- 


the last decade reveals number dis- 
tinctive characteristics. Figure shows 
the absolute increase cereal production 
and the new importance attached the 
production wheat. The imposition 
tariffs. while checking the influx for- 
eign grains, has not modified greatly the 
new trends consumption which were 
making 
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the remarkable increase absolutely 
and relatively the area devoted 
wheat and the nature the returns 
which the most striking feature 
The 
crease not explained entirely 
the great improvements the vield 
contrasted with the pre-war period. 

rising productivity conjunction 
with increasing certainty yield 
which the most potent 
proved methods tillage—introduction 
machinery and cultivation deeper 
tilth, the more scientific utilization 
both natural 
drainage ameliorations etc. 
enabled this. 


agriculture recent years. in- 


fertilizers, 
have partly 
But the ever present 
variations which 
have hitherto been the chief obstruction 
the way returns comparatively 
constant The limited length 
the period growth and the changing 
conditions growth within this period 
have tended produce variability 


climatic 


nature. 


The climatic factor, which has 
opposed cultivation wheat has come 
into conflict with the consuming 
ment, which demands substitution, 
expansion, this cereal within the agri- 
cultural sphere. The compromise which 
has resulted has been the adoption 
resistent grains, which the ability 
withstand drought and greater tempera- 
ture reversions tested. Quicker ripen- 


enabled 
the 


cultivation for wheat, they have made 


ing species only 


potential 
certainty the within the present 
areas production greater. 

Slow elimination the uncertainty 
factor harvesting Finland may 
the revolu- 
tionary changes which has taken place 
the the 
war. Independent the reduction 
uncertainty 


nation’s 
(although 


with it) 
Both 


this factor 


connected 


the progressive increase yields. 
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the qualitative and the quantitative 
output any land under cereals, which 
cultivated accordance with the 
principles modern scientific farming, 
have shown remarkable rise during the 
post-war period. The re-orientation 
cropping favor wheat has had 
number influences. The renaissance 
dependent first upon protection—in 
other words certain redistribution 
national income favor the agricul- 
turalist has occurred. This redistribu- 
tion has also tended favor the crop 
farmer the south distinct from the 
stock and dairying farmer the north. 
Beyond the limit 
margin wheat production lies farm- 
ing which 
protection cereal growth. Yet there 
suggestion dualism the land 


system gains 


owning system such occurs Ger- 
many and has resulted the ultimate 
differential treatment favor larger 
land owners 

The second influence function 
the soil factor. Wheat, addition 
being marginal crop Finland, 
also exhaustive crop. exhaust- 
ing, even rich soils, support wheat 
The soils Finland are every- 
liberal fertilization the soil has been 


where raise 


the wheat crop its 


artificial fertilizers are responsible for 
this the form 
dependence upon external 
supply has alone been altered and the 


increase, 


degree her dependence has fallen but 
little. 

the 
pressure and form external influences 
and modifying internal influences, the 
structure 
farmstead has changed greatly during 


response alterations 


the period since the consider 
some hypothetic farmstead the south 
averaging some sixty acres size, its 
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13.—Cattle eastern Finland. 
cow for every the ambition Finnish 
agriculturalists. Summer grazing 
meadowlands possible for only quarter 
the year the north and east. (Courtesy 
The Finnish Legation. 


peasant owner closely associated with 
the efflorescence agricultural societies 
his district, succession changes 
can witnessed modifying the out- 
lines its contours during the last 
two decades. 

Just the plan city and its 
growth decay are the one hand 
function local factors and the other 
hand response more remote regional 
and inter-regional influences, the plan 
farm—intimate unit though may 
be—alters according the relationship 
between local and international forces. 
The pace which its outlines are 
changed the vital factor. degree 
elasticity the agricultural sphere 
usually small. For the farmer 
the long period which important—the 
morphological changes 
slow. 

What have been the alterations 
emphasis which have characterized the 
swing the pendulum Finland 
during the post-war what 
extent has Finnish 
background—been capable adapting 
itself these changes? The answer 
the first question relatively simple. 
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During the pre-depression period, Fin- 
land concentrated upon dairying. The 
average farm became intensively 
worked dairying unit, usually within 
the great system Valio. 
great was the transition from crop- 
ping stock rearing and dairying that 
early 1925, the government was 
strategic grain element its former 
position. During the 
Finland could safely concentrate upon 
the cattle rearing industry and neglect 
grain growing, because the event 
emergency she had the prospect 
being able draw liberally 
serves the adjacent 
house 

Finland after the winning Finnish 
autonomy closed the gateway Russian 
grain sources. The cereal trade was 
oriented westward. far cheap 
supplies were obtainable, the balance 
trade was capable permitting these 
and importation was free from obstacles. 
The procedure was entirely satisfactory. 
The renaissance dairying was accom- 
panied simultaneously restoration 
timber exports their pre-war level and 
effect this upon Finnish economy 
whole was stimulate period 
active investment. Industry expanded 
rapidly and agriculture, though altering 
its outward form less visibly absorp- 
tion loans, pursued similar program. 

Responsibilities were incurred agri- 
culture and alike which weighed 
lightly upon the shoulders the farmer 
and the entrepreneur time 
perity: but which were become mill- 
stones about their 
appearance adversity. One instance 
the direction which agricultural 
investments were absorbed seen 
the erection expensive farm buildings. 
result the climatic regime, the 
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onus farm buildings upon the average 
farmer great. Cattle (and any other 
animals) must housed throughout the 
winter months: their foodstuffs must 
stored under shelter (the ubiquitous 
hayrick more fortunate climes 
missing from the rural 
protected from the climate. Twenty- 
eight per cent the entire capital outlay 
farm buildings. 

The fall the buoyancy agricul- 
tural prices which was the immediate 
the depression produced 
more than proportionate decline the 
income the Finnish farmer with his 
fixed burden debt. The decline was 
accentuated the occurrence the 
failure the Finnish crops. Success 
the farmer depends largely 
tionship between the 
which receives for his produce and 
his aggregate costs production. These 
aggregate costs production will 
turn divided into fixed charges and 
variable charges. 

charges have reference his 
per se: variable 


14.— Milking time eastern Finland 


closely associated with 
environment, that is, soil and climate. 
The cost raising any given crop can 
reduced the cost foregoing 
alternative harvest. Possibilities 
alternative yield have considered 
relation both suitability the 
season for its production and volume 
production other producing regions. 
The margin between the average price 
which the farmer therefore receives for 
his crop and his aggregate costs pro- 
duction variable between relatively 
wide limits. 

The long period changes the price 
his fundamental requisites, balanced 
against the short period changes the 
price which receives for his output, 
introduce another uncertainty into the 
agricultural relationship which, like the 
factor climatic uncertainty, 
reduced within certain limits, but must 
always be, some measure, disturbing 
factor. While the farmer may receive 
wide margin profits, may more 
likely experience negative 


between the farmer and 
agents which the root difficulty. 
unable adapt rapidly the form and 


Female labor employed milking for local con- 
sumption only! The smoke intended keep away insects. The soil the foreground typical 
glacial deposition. Later the cattle will turned loose the forest where they have grazed since 
the time the sterility and primitiveness the east contrast with the 


relative fertility and advance the west. (Courtesy The Finnish Legation. 
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supply his products the modifica- 
consumers. 

Agriculture must always tend con- 
servatism because only during the 
long period that methods production 
can dynamic. The farmer 
passive agent must wait upon nature 
and, are aware, natura non facit 
saltum. some point man must strike 
compromise with the natural agents 
and Finland, nature less liberal 
her concessions than more southerly 
regions. The average farmer, like the 
entrepreneur industry, attempts 
his means production 
that will obtain profit when his 
plans materialize. the entrepreneur 
receives considerable part his profit 
reward for bearing risks, how much 
more are the returns the agriculturalist 
payment for risk bearing? Not only 
has forecast modifications the 
demands his consumers; has also 
attempt offset the incalculable 
risks resulting from climatic changes. 
such region Finland, lying towards 
the margin effective land cultivation, 
these risks attain maximum. 


AGRICULTURAL ADAPTABILITY 


The high degree adaptability which 
the Finnish agriculturalist has shown 


his relation with the geographic environ-. 


extent his ready accommodation 
changes the economic sphere. The 
result has been that Finnish agriculture 
has, whole, shown elasticity 
which has saved from the failure which 
has beset the mother industry num- 
ber less fortunate countries. Finnish 
agriculture has plasticity within the 
limited scope which 
enables speedy adaption any 
given set conditions possible 
this particular sphere activity. Thus, 


soon the channels through which 
exported dairy products had flowed were 
blocked, energy was immediately turned 
other directions. 

Two particular fields were rapidly 
exploited—poultry farming (with view 
egg export), and pig rearing (with 
view export bacon and provision 
both cases the fundamental requisites 
for feeding were available—especially 
after the resuscitation grain growing. 
These specific changes were accom- 
panied and formed part more 
widespread change. This was the change 
the case individual farmsteads 
away from monoculture, expressed 
dairying, 
versification became the motto the 
farming community—not because the 
long run and under normal conditions 
was the most economic form agri- 
cultural method; but because 
admirably adapted the immediate 
situation. Mixed agriculture became 
not only means offsetting the effects 
insulating agriculture further 
attack distributing its activities over 
wider field. The vulnerable position 
the individual farmstead with its 
emphasis upon cattle rearing 
tively generous mixture crops. 

The lot the average agriculturalist 
has also been improved the renais- 
sance grain growing. has strength- 
ened his position the first place 
guaranteeing certain market for 
least one part his crop and second 
increasing the range alternate 
commodities which economically 
mixed agriculture the form activity 
most conveniently adapted the Fin- 
nish farming system. nation 
small holders, considerable concentration 
upon any one form production the 
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relative exclusion other forms 
unwise if, paribus, economic. 
Size the farms encourages intensive 
system farming. Actually the small 
and medium sized farms claim have 
more than per cent the ploughed 
land. The nature the soil such that 
requires intensive exploitation 
are satisfactory. Rotational 
methods are once 
where mixed farming evident, while 
they maintain fertility without increas- 
ing outlay upon 
tion upon the individual farmstead has 
become increasingly unwise, not 
also uneconomic, procedure. 

The accompanying table (see page 
220) illustrates the main items the bal- 
ance sheet Finnish agriculture—ex- 
penses and returns being considered 
percentage. summarizes many the 
cause attempts division the infor- 
mation according individual types 
farms. The channels into which income 
from agriculture flows are 
vealed and each has its peculiar relation- 
ship with the geographic environment. 
Among such items 
electricity, which becoming increas- 
ingly significant the rural regions, are 
noted. 

Agriculture Finland has been 
occupation which has required patient 
drudgery and persistent effort 
face unrequited return. Finland 
‘‘region the most literal 
sense that term. Even today the 
remoter parts the country where 
communications not penetrate there 
stamped indelibly upon the face 
the rural worker the words, 
sweat thy face shalt thou eat bread.” 
The spectre famine which formerly 
haunted the countryside longer stalks 
abroad; but among the country 
eating remains procedure the utmost 
solemnity. The the land the 


reward effort which cannot lightly 
disregarded. Juhani says, Alexis 
epitome primitive rural Fin- 
land, belong family used 
fighting hunger, family 
not long since famine last menaced the 
country—in 1866 the failure food 
crops had disastrous consequences—but 
numberless ameliorations 
fied agriculture during the interval, and 
given energy which had hitherto 
been latent. Agriculture Finland, 
fortunate. The field its possibilities 
has been widely extended and the natural 
factors which oppose its development 
have been combated with notable suc- 
cess. new relationship seems have 
environment and the human agent. The 
immutable constancy the former 
remains the same; but the ability the 
latter utilize the 
prospects offered has virtually decreased 
the determining influence the natural 
factors. is, were, new inter- 
pretation the Finnish environment, 
wherein its potentialities are revealed 
opposed its limitations. The com- 
promise between the 
and his geographic background over 
the greater part Finland, has, dur- 
positive rather than negative founda- 
tions. the field agriculture con- 
tacts have been 
individual changes the natural en- 
vironment are less pronounced. 
long the faithful disciple the 
Vidal Blache terms him, has had 
his efforts rewarded 
Kalevala, the national epos the 
country, there legend famous 
mill which ground 
ing stream corn, salt, and general 
wealth for the community. was 
stolen and dark age poverty and 
distress fell upon the country. Out 
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this epoch when the Finns, still 
the time Tacitus, were for the most 
part the land now 
emerging. The forest lands 
come the Sampo the new Finland, 
providing source present and 


future wealth; and agriculture, still the 
greatest single industry, functions 
major cog the economic system the 
country, supplying anew that measure 
stability and balance which 
essential the national existence. 
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STUDIES RIVER DEVELOPMENT THE 
KNOXVILLE-CHATTANOOGA AREA 


Seven separate articles many different authors form this one in- 
tegral series dealing with one the geographic phases the Tennessee 
Valley Authority work. The several papers, presented the annual 


meeting the Association American Geographers Cambridge last 
December, constitute excellent illustration the 
many related fields research into one integrated project. the Land 
Planning Division, Department Regional Planning Studies, the 


Authority. 


Section One 


SETTING FOR THE WORK THE LAND PLANNING DIVISION 


Donald 


Tennessee Valley Authority 

another chapter century 

natural resource—the Tennessee River 
and its basin (Figure This chapter 
the story unified control and de- 
velopment the river for service the 
region along its entire length. 
cludes flood control; nine-foot channel 
for navigation from Paducah, Kentucky, 
650 miles upstream Knoxville, Ten- 
nessee; experiments economical pro- 
duction new fertilizers; production 
incidental power and sale surplus 
electricity; and research and plans look- 
ing toward effective utilization the 
Valley’s resources and the social and 
economic welfare the Valley’s people. 
Drainage into common river system 
gives the 41,000 square miles Valley 
area its principal regional 
tween the eastern and western limits 
the region, this river system drains 
diversity landscapes that range from 
the steep forest-covered slopes the 
Appalachians the open, gently rolling 
lands west Tennessee; from the beef- 
cattle farms southwestern Virginia 
the cotton fields north Alabama and 
the tobacco patches west Kentucky. 


Two and one-quarter million people 
nearly 100 per cent native-born and 
per cent white—live and make their 
living this Valley. Farming the 
dominant way life, spreading into 
virtually every portion the Valley; 
coal mining localized the Cumber- 
land Plateau; manufacturing chiefly 
concentrated few urban centers that 
account for roughly one-fifth the 
Valley’s total population. 

Economic returns from these occupa- 
tions constitute major problem. Dur- 
ing the early thirties, the 
capita spendable income ranged from 
one-third less than one-half that 
the nation; the average value all 
farm products per farm was less than 
one-half, and the average annual wage 
per factory worker was two-thirds, 
the national averages. fact, these 
averages for the Tennessee Valley fall 
short those for the South whole. 

Four years ago the Authority came 
into this diverse region set pro- 
gram varied meet diversity, but 
unified meet the single objective 
regional development. The nature 
the program calls for two lines action: 
One concerns river development—the 
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EXISTING AND PROPOSED PROJECTS - TENNESSEE RIVER SYSTEM 


1.—The Tennessee Valley. Here outline—the Tennessee River and its drainage basin 
—is the scene the program unified river development and control. This program, aimed 
the service the region along the entire length the river system (41,000 square miles) consists 
flood control, navigation, experimental production new fertilizers, production incidental 
power, and research and plans looking toward the social and economic welfare the Valley’s people 


(2,250,000). 


construction dams reservoirs 
(Figure 2); the other relates broad 
regional problems. The work the 
Land Planning Division—one three 
divisions the Department Regional 
Planning Studies—has 
organized. For example, the division 
has contributed analyses the social 
and economic effects alternate engi- 
the same time, such studies 
inventory scenic resources, analysis 
manufacturing, and the land classi- 
fication survey have been going forward 
regional scale. 

These two lines work—reservoir 
and regional—are not mutually exclu- 
sive. Regional materials are utilized 
the treatment problems related 
dam and reservoir construction, whereas 
findings growing out reservoir studies 


play important part regional 
understandings. 

Studies relating river development 
have been selected the major theme 
Division activities largely because these 
studies offer concise examples projects 
that have progressed through the early 
stages, which research 
are dominant, later stages, when plans 
actually into the discussion 
work related these projects, ref- 
erences are made regional materials 
and the conditions, needs, and problems 
they reveal—subjects that can re- 
ported upon more appropriately 
later date. 


For purposes continuity, most 
the illustrations used here are drawn 
from river developments the Knox- 


ville-Chattanooga area. 
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posals are carried out, dams will built 
that will change the Tennessee between 
these two cities from river series 
above Chattanooga already under 
construction. The construction these 
dams and reservoirs means public pur- 
chase privately owned and used land. 
The purchase these lands and the 
accompanying relocation population 
affect the functioning local economic 
units. The creation large reservoirs 
and the preservation scenic surround- 
ings, the same time, add recreational 
assets that call for appraisal. Studies 
relating these three topics—namely, 
land use, trade, and recreation—will 
discussed the next three sections. 

How findings from these three lines 
investigation are utilized progres- 
sive stages reservoir construction 
presented Section Five. The work 
covered these four sections illustrates 
the relation land-planning studies 
stages reservoir construction prior 
the completion land purchases and 
actual dam and power-house operation. 
They represent earlier stages projects 
related river development. 

Before land purchases can made, 
the boundaries proposed purchases 
must agreed upon and plans for the 
appropriate use lands not actually 
flooded must developed. 
cedure developed for the treatment 
these related problems discussed 


brings the Clinch and Powell Rivers—major trib- 
utaries—into the river-control program (Figure 
1). Here, with the water high level, the 
reservoir shown its capacity basin where 
flood waters are stored. During the seasons 
lower rainfall the reservoir (with maximum 
draw-down sixty-five feet) performs second 
function, becoming source from which water 
drawn aid maintaining consistent river 
levels the main stream. 


Section Six. The Gilbertsville Project 


used illustrate the procedure fol- 
lowed determining purchase bound- 
aries and developing land-use plans; 
the Wheeler Project used illustrate 
the land-use plans after they have been 
completed. 

The concluding section draws regional 
understandings together summary 
form. thus serves summary 
and, the same time, lays the ground- 
work for presentation later date 
materials which will 
with the Tennessee Valley regional 
scale. 
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Section Two 


LAND USE ASPECTS RESERVOIR PROBLEMS 


Aelred Gray 


Tennessee Valley 

river-development 

aimed the solution existing 
problems such control flood waters 
(Figure 2). the solution these 
problems, creation 
elements the program—gives rise 
new problems. The discussion here will 
deal with problems created reservoir 
construction which relate regional 
land use. 


When the Tennessee Valley Authority 
builds dam, buys land for the reser- 
voir itself and, addition, for protec- 
tive strip around the 
regional effects the removal this 
land from its present uses must con- 
sidered from three points view: 
(1) the significance the reduction 
the total regional agricultural resource 
base, (2) the effects the displacement 
land the regional farm economy, 
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FIGURE 3.—The results TVA dam and reservoir construction are both far-reaching and imme- 
diate. The storage storm waters behind dams the Tennessee (Figure reduces flood damages 
far away the Lower Mississippi lowering the crests floods. the immediate area land 


must taken out private ownership and use, and dislodged people must relocate. 


This change 


land use and removal population affects three major types units, one which local gov- 
ernments represented counties and municipalities. Between Knoxville and Chattanooga ten 
counties are directly affected the river development projects now under construction proposed 


for that portion the Tennessee. 
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and (3) the displacement population 
and the accompanying 
relocation. determination the 
extent these effects, data have been 
drawn largely from the Land Classifica- 
tion Valley-wide inventory 
land uses and resources—and have 
been supplemented other information 
wherever available. (Hudson, Don- 
ald: Unit Area Method Land 
Annals, Association 
American Geographers, Vol. 26, 1936.) 

With respect the first these 
regional agricul- 
tural resource projects pro- 
posed for the stretch the Tennessee 
River between Knoxville and Chatta- 
nooga will take land from ten counties 
(Figure 3). These counties embrace 
roughly the southern half the Valley 
East Tennessee and portions the 
Cumberland 
Plateau the west and the Unaka 
Mountains the east (Figure The 
highland areas are rugged and forested 
and support only 
farmers families 
left stranded when mining and lumbering 
operations virtually ceased years ago. 
best, the highland areas are only 
within the Valley portion the Knox- 
ville-Chattanooga area that the problem 
has its roots. This section, which con- 
tains the major concentrations popu- 
lation, agriculture, and manufacturing, 
marked characteristic ridge-and- 
valley structure (Figure the 
western half, the ridges 
spaced, separated narrow limestone 
valleys; the eastern half, conversely, 
the valleys are broad and are separated 
narrow ridges. 

The ridge lands are 
agricultural areas. past they have 
served primarily areas, 
absorbing surplus population from the 
valleys and attracting industrial popula- 
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FIGURE 4.—The setting for river development 
projects between Knoxville and Chattanooga 
includes the southern half the Valley East 
Tennessee and portions the bordering Cum- 
berland Plateau and Unaka 
cause their rugged, forest-covered slopes, and 
their sparse population, the highland areas are, 
most respects, only remotely related prob- 
lems growing out dam and reservoir construc- 
tion. Reverse conditions together with land and 
population displacement combine make the 
Valley the area major 
the other hand, will add 
assets the Valley and, the same time, 
enhance the assets natural 
highland areas. 


tion which has lost employment with the 
cessation lumbering and mining 
ties within the plateau. The pressure 
existing population the agricultural 
resource base reflected the fact that 
per cent the land used for agricul- 
ture the Valley proper ridge land 
(Figure With the exception some 
strawberry and peach production the 
ridge from Dayton northward Kings- 
ton, virtually all ridge-land agriculture 
subsistence and low-grade general 
farming level. Very little the ridge 
land suited continuous cropping 
since nearly all dominated 
slopes excess per cent grade. 


Soils, derived from underlying dolomitic 
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limestone, are cherty and relatively low 
fertility. Slope and soil characteris- 
tics, together with constant cultivation 
without erosion-control practices, have 
resulted widespread erosion, the 
destruction land, and general 
reduction the inherent productivity 
the soils. Ten per cent the ridge 
land used for agriculture has been prac- 
tically ruined erosion, and addi- 
tional per cent active sheet wash 
and gullying degree detrimental 
continued agricultural use. Population 
density relatively high. The number 
acres per farm family average approx- 
imately acres, about equally divided 
between cultivated, idle, and forested 
land. adequate resources and 


sufficiently large operating units are 
reflected the large number people 
relief, the tax delin- 
quency, and the fact that public services 
—such schools and roads—must 
supported almost entirely the more 
productive land and state aids. 

The valley lands, contrast, are 
prosperous agricultural areas well suited 
cultivation (Figure They account 
for the remaining per cent the 
present agricultural land the Valley 
dominated slopes less than per 
cent grade and additional one-half 
slopes between and per cent 
grade. Furthermore, the soils are pro- 
ductive, being either alluvial derived 


KNOXVILLE CHATTANOOGA AREA 


LEGEND 


LANDS 
VALLEY LANDS 


FiGuRE 5.—The Valley portion the Knoxville-Chattanooga area presents longitudinal pattern 
parallel ridges and valleys. Population pressure has been major factor bringing the ridge 


land under cultivation spite the fact that not well adapted agricultural uses (Figure 


Land the valleys presents conditions more favorable farming 


grade, soils are productive, problems erosion are less severe (Figure 7). 


few slopes exceed per cent 
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from underlying limestone. General 
farming dominant the valley lands 
with here and there specialized types 
farming, such cash-crop, 
and animal industry. Livestock, 
corn, wheat, and hay are the principal 
farm products. 

Approximately half valley 
lands are actively eroding, the 
problems erosion are less severe than 
slope, soil, and similar factors, but also 
erosion-control practices and larger farm 
units which permit distribution culti- 
vated crops suitable land. 

from this broad resource base 
ridge and valley lands that the creation 
reservoirs will remove land resources 
(Figures 5and the remaining 
portions this resource base that farm 
population dislodged reservoir con- 
struction will look for new sources 
income. Since Chickamauga the only 
one the dams between Knoxville and 
Chattanooga that has reached the stage 
construction, used here illus- 
trate the analysis the probable effects 
reservoir construction the local 
resource base (Figure 

Chickamauga Dam and Reservoir will 
take approximately 58,000 acres out 
private ownership. Since continued use 
will made the protective strip, only 
the 25,000 acres flooded will 
permanently retired from present pro- 
ductive use. This body land con- 
stitutes only three per cent the land 
now used for agriculture the five 
counties adjoining Chickamauga Reser- 
voir. Nearly three-fourths the agri- 
cultural land thus valley 
land, which roughly half bottom- 
land—the most productive farm land 
the area. Even considering this higher 
productivity, the 
actually will reduce the resource base 


the five counties only per 


FIGURE 6.—Forty-seven per cent the land 
used for agriculture the Valley portion the 
Knoxville-Chattanooga area ridge land. Here, 
relatively small operating units and unfavorable 
land conditions have led subsistence and low- 
grade general farming the dominant types 
agriculture. 


The losses the resource base the 
counties are thus revealed rela- 
tively insignificant. 

terms farm economy—the second 
major effect the removal land from 
agricultural use—the losses are greater, 
but still are far from critical. The most 
important crops grown the lands 
purchased are corn, small grains, and 
forage crops. these, corn the most 
significant since produced almost 
half the land under cultivation the 
area purchased. most 
the crops from these lands were fed 
hogs and beef and dairy cattle. 
Improvement roads, which broadened 
market possibilities, changed corn and 
some the other crops from feed 
cash crops, with sales concentrated 
Chattanooga. 1935, estimated 
that per cent the corn raised along 
the river was sold cash grain. Thus, 
with the declining use corn produced 
the bottom-lands for supplying local 
needs, the removal these lands for 
reservoir purposes becomes correspond- 
ingly less significant regional 
farm economy. 

The third major 
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upon the withdrawal reservoir lands 
from agricultural use the displacement 
population and its corollary problem 
relocation. Chickamauga Reservoir 
will displace approximately 400 rural 
families, about equally divided between 
farm owners and farm tenants. Ex- 
perience has shown other reservoirs 
that, whether owner tenant, displaced 
farm families tend merely push back 
onto the lands immediately adjoining 
the areas from which they have been 


4 


FIGURE the ridges the Valley 


wide scale. These analyses, based 
data from the land classification survey, 
soil maps, land-use studies, and the like, 
placed all land into three classes depend- 
ing upon their best uses. These three 
classes were (1) areas suited intensive 
uses (emphasis cropping) (2) areas 
suited extensive uses (emphasis 
pasture and crops); and 
(3) areas suited non-agricultural uses. 
Preliminary conclusions with respect 
the problem relocation indicated that 


portion the Knoxville-Chattanooga area lie the 


better lands—accountiag for per cent the agricultural lands the area. General farming 
dominates. But here and there are distributed part-time, cash-crop, and livestock farms related 
their operation nearby urban centers that provide employment and ready markets tor 


produce, fruit, livestock, and livestock products. 


displaced rather than migrate more 
distant localities. view these 
circumstances, the regional resource 
base must examined determine the 
availability farms good better 
than those formerly occupied dis- 
placed families. Furthermore, reloca- 
tion must discouraged those areas 
which now apparently contain excess 
penditures are already being made and 
which require subsidies continue the 
ordinary governmental service such 
schools and roads. 

order determine what types 
land offer the most promising 
ties for relocation, studies were made 
utilizing the findings from analyses 
land resources progress Valley- 


relocation should encouraged areas 
the first type and discouraged areas 
the last two types. this 
conclusion, studies were made other 
success and failure relocated families 
and the types areas which they 
settled. The results showed that four 
out five families relocating areas 
suited intensive uses were successfully 
relocated, whereas only one out five 
families that relocated the other types 
areas had been successful. Projecting 
these findings into the survey data for 
the area adjoining Chickamauga Reser- 
voir makes possible delimit the areas 
which displaced families 


encouraged look for relocation possi- 
bilities. 


\ 

an 


Section Three 


EFFECTS RESERVOIR CONSTRUCTION LOCAL 
ECONOMIC UNITS 


Miller 


creation dams and reser- 

voirs the Tennessee River 

between Knoxville and Chatta- 
nooga will, noted the preceding 
section, entail the retirement lands 
from private use and bring about the 
removal and relocation body 
population (Figure This particu- 
larly well illustrated the Chicka- 
mauga project. Here not only will the 
main river appreciably widened 


the inundation lands, but the valleys 
tributary creeks will become arms 
the reservoir reaching toward the six 
towns the immediate area—Dayton, 
Sale Creek, and Soddy the west side 
the reservoir, and Decatur, Charles- 
ton, and Calhoun the east side the 
reservoir (Figure 10). Conditions thus 
brought about will directly affect those 
local economic units. was the duty 
the Department Regional Planning 
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RESERVOIR 
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AREAS 


second type unit affected dam and reservoir construction the reservoir 
area—the area within which are confined most the effects the public purchase land and the 


displacement population. Here are shown the the Knoxville-Chattanooga 
area. Each serves important base against which can measured the effects its associated 


river-development project. 


Za 2 


244 GEOGRAPHY 


Studies investigate and report the 
effect the removal lands and people 
upon these local economic units. 
Reconnaissance studies well 
previous field experience pointed toward 
movements general retail trade 
the most significant single indicator 
the local economic unit. 
retail 


Furthermore, 


trade constitutes: (1) single 


item for investigation 
rapid coverage; (2) index which can 
checked both the focal center and 


‘ 


9.—Chickamauga Dam, few miles 
upstream from Chattanooga (Figure 1), the 
only one three planned for the Tennessee 
between Knoxville and Chattanooga that has 
reached the stage construction. Roughly 
25,000 acres will flooded Chickamauga 
Reservoir, thereby removing 
three per cent land used for agriculture the 
adjoining five counties (Figure This reduc- 
tion land resources, although important 
locally, minor regional significance and 
more than balanced the flood-control and 
other benefits created the project. 


the periphery influence; and (3) 
criterion more significant than any 
single commodity service 
was foreseen that, properly done, 
valuable results could obtained 
minimum cost. And, future occa- 
sions permitted, studies could ex- 
tended over additional portions the 
Valley, provide understanding 
the retail trade structure local 
economic units the Valley whole. 

provide these understandings, 
was necessary delimit each trade area 
with rational single line avoid over- 


lap between the various centers and yet 
account for all the area. 

Trade made the 
Tennessee Valley are indebted 
vious studies even though they did not 
exactly fit immediate 
such that made Dr. Davis, 
Elwood, Indiana, and Study 
Onondaga County, New York, were, 
from the standpoint immediate needs, 
unsatisfactory because 
numerous boundary lines and are rela- 
tively costly time and money. 
the other hand, McKenzie’s method 
partitioning the United States 
basis metropolitan newspaper circula- 
tion yielded single-line boundaries, but 
was far too generalized. 
M.: 
(Doctoral 


(Davis, Leslie 
Dissertation) Uni- 
Libraries, 1935. 
Paxson, Alfred Moore: Relationships 
Open-Country Families Onondaga 
County, Y., 
Areas, Villages, and 
584, University Experiment 
Station, Ithaca, New York, 1934. 
Kenzie, D.: The Metropolitan Com- 
munity. New York, 6.) 

establishing intermediate plane 
operation, was decided use 
single boundary line drawn enclose 
the area which people customarily 
the major portion their trading 
common center. Such line would not 
all-inclusive, but would provide 
rational basis for distributing the area 
and 


Socio-Economic 


according their 
afhliations with the various trade centers. 

practice, the field man interviews 
several representative merchants 
given trade center druggist, clothier, 
grocer, hardware etc.) 
their the 
extent the area from which they draw 
the majority the retail trade their 
respective lines. 


merchant, 


gather opinions 


sketch map showing the 
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several more less concentric lines thus 
obtained, the operator proceeds the 
periphery the area delimited 
locate the trade divide more detail. 
bases his final decision interviews 
with families regarding the center 
which most their annual expenditures 
are made, but the process makes use 
any observable indices such road 
turnings, roadside billboards, 
existence specialized agricultural items 
center. The work further advanced 
attention the existence topo- 
graphic and other features which com- 
monly constitute barriers hindrances 
travel. 

When the field operations 


CHICKAMAUGA 
RESERVOIR AREA 


AFFECTED TRADE CENTERS 


10. 


plete and the centers and their tributary 
areas are delimited, there are blanks 
the region (Figure Overlapping 
eliminated the definition, which, 
restate, the delimitation, for given 
center, that area whose inhabitants 
customarily trade more with that center 
than with any other center. 

The boundaries are plotted plani- 
metric maps that specific houses can 
allocated their respective trade 
centers, and that lands described 
the Rural Land Classification can 
likewise allocated. 

Sale Creek, the Chickamauga Res- 
ervoir Area, affords example the 
actual application the findings the 
trade area study (Figure 12). Sale Creek 


SSCHARLES TON 


TENN. 


SCALE IN MILES 


The status towns close the reservoir may disturbed two ways: 


(1) through displacement part the town itself; and (2) through displacement rural families 


who, through their purchases, support the retail trade establishments the trade centers. 


the 


trade centers the Chickamauga Reservoir Area, only Soddy and Dayton will physically affected 


the reservoir. These physical effects will minor consequence. 


Displacement rural families 


will sufficient magnitude have appreciable, but probably not serious, effects upon retail trade 
the case Soddy, Sale Creek, Dayton, Decatur, Charleston, and Calhoun. 


owe 
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11.—Removing for reservoir use portion the resource base and displacing population 
from areas flooded reduce income local trade centers lowering the volume retail trade. 
discover whether not these reductions trade volume are critical the economic stability 


trade centers, base measurement required. 


provide this base, the area tributary each 


center determined field investigations. The resulting trade area the third type unit con- 
sidered. Here are the trade centers and areas—the retail trade pattern—of the Chickamauga 


Reservoir Area. 


rural village some 500 people, sit- 
uated between the Cumberland Plateau 
and the Tennessee River, about midway 
that stretch the river which will 
shortly become Chickamauga Reservoir. 
arm the reservoir will reach west- 
ward almost touching the settlement. 
The town will not flooded but the 
question is: Will the losses its trade 
its main source livelihood—be such 
significance force that economic 
unit into bankruptcy? 

Analysis Sale Creek’s trade area 
indicated that Sale Creek handles the 
bulk the retail business from area 
some square miles, which live 
about 1,900 people. Nearly two-thirds 
the trade area lies the Cumberland 


Plateau, but that portion contains only 
per cent the population. 
more, only one-fifth the land the 
trade area now used for agriculture lies 
the Plateau. The portion, 
therefore, though limited size, con- 
tains nine-tenths the people and four- 
fifths the land used for agriculture, 
and the Valley that inundation 
will occur. 

was found that reservoir purchases 
will remove about per cent Sale 
Creek’s trade area. This total may seem 
small, but includes per cent the 
Sale Creek unit’s land now used for agri- 
culture and per cent its best agri- 
cultural land. The people living the 
land purchased constitute per 
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LAND FLOODED CHICKAMAUGA RESERVOIR 


TVA PURCHASE BOUNDARY 


° 2 
SCALE IN MILES 
TENNESSEE VALLEY AUTHORITY 


DEPARTMENT REGIONAL PLANNING STUDIES 
DEC 1938 


FIGURE 12. 


show that the losses Sale trade 
impair its continued economic existence. 


cent the trade-area’s total population, 


determined house counts from 
maps. Inasmuch the 
farms are larger and the land more 
productive nearer the river—the area 
purchase—the average annual ex- 
penditures per family 


estimated $500, comparison the 
average $320 for the trade area 
whole Assuming, for pur- 
poses the study, that all displaced 
population will leave the trade area, the 
total direct annual trade loss estimated 
$8,400, 12.7 per cent Sale 
business reported the merchants 
for 1935. 
exaggeration what probably will 
take place, for past experience indicates 


These maximum figures are 


that not all the displaced population 


Sale Creek local economic unit—trade center and area 
the importance this type unit measuring the effects reservoir construction. 
its major current source livelihood 


serves example 
Studies 
will not seriously 


will move out the trade any 
case, the loss portion the gross 
sales suffered Sale Creek merchants 
can 
slight 


retrenchment their part, for 
none burdened excessive invest- 
ments real estate shelf stocks. 

the future, Sale Creek should 
able retain its position among its 
competitors. favorably located, 
both railroad and through highway, 
and distance more than ten miles 
from its strongest competitors, Dayton 
and Soddy (Figure Furthermore, 
the point convergence several 
roads coming from the bottoms and from 
the plateau. short, its location will 
encourage its patrons continue 


trade that point. 
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any new developments its area. 
1935, per cent its trade came from 
persons engaged agriculture and 
forestry, and per cent from persons 
relief. 


Since 1935 farm income has risen, 
and more intensive use suitable lands 
remaining the area 
bolster the town’s trade. 
ment the recreational 
either Chickamauga Reservoir the 
scenic Cumberland Plateau will help the 
manufacturing are difficult predict, 
but such developments would 
reasonable for this community. 
Though the technique trade-area 
delimitation 


may further 
Any develop- 
resources 


seem 


developed meet 


SALE CREEK TRADE AREA 


LOCAL ROADS AND 
COMPETING CENTERS 


LEGEND 


TRADE AREA BOUNDARY 
THROUGH HIGHWAY 
LOCAL ROADS 
RAILROAD 

RESERVOIR 


13. 
competitive position after reservoir construction. 


petitors—Dayton and Soddy. 
the town and the farm population serves. 
tional assets from which the town unquestionably 


give effective connections the north and the south. 
the Cumberland Plateau converge Sale Creek. 


GEOGRAPHY 


specific demands the type described, 
has been proven equally adaptable 
use over larger area. When trade-area 
data are available for the entire Valley, 
there will have been developed useful 
tool and body information 
before available anywhere aid the 


never 


analysis variety problems and 
the preparation plans for areas truly 
regional scope. 

Some the larger findings should 
trade 
centers and their boundaries are plotted 
over the 
trade structure becomes more apparent 
and more meaningful (Figure Here 
the Knoxville-Chattanooga area the 
pattern 


noted conclusion. 


characterized the wide 


DAYTON 


GRAYSVILLE 


TENNESSEE VALLEY AUTHORITY 
DEPT OF REGIONAL PLANNING STUDIES 
2 3 4 
DEC 1938 


Several factors point Sale Creek’s ability maintain its economic stability and 


The Southern Railroad and Highway 
Roads from the Bottoms and from across 
The town ten miles from its strongest com- 


The commercial and other services are well geared the needs 
The construction Chickamauga Lake will add recrea- 


will benefit. 
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spread the trade areas the principal 
two centers, one either end the 
corridor. The pattern the intervening 
trade areas one great irregularity. 
There more order the pattern 
the centers themselves. Most striking 
the alignment the centers along the 
two major routes travel separated 
the Tennessee through 
Athens and one through Dayton. Less 
distinct alignments follow less important 
travelways along the foot the Unakas 
through Madisonville, and 
Sequatchie Valley through Pikeville. 

general, there direct relation- 
ship, might expected, between 
the size trade area and the attrac- 
business. Exceptions exist, cases 
where metropolitan centers overshadow 
smaller centers. Many factors enter 


into the exact location trade 
few which are illustrated 
the following examples taken from the 
Knoxville-Chattanooga area (Figure 15): 
The existence better road from the 
west Sweetwater has extended the 
trade area that direction. Part the 
boundary between the Chattanooga and 
Cleveland trade areas formed White 
Mountain, which uncrossed 
roads for some miles. specializa- 
tion the vicinity Ooltewah geared 
the Chattanooga market, and, 
result, the dairymen’s retail affiliations 
are with the latter center though the 
town Ooltewah closer. the case 
Whitwell, few farmers are willing 
trade the coal company’s commissary, 
and result content themselves with 
relatively infrequent trading trips 
Chattanooga. 
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Section Four 


RECREATIONAL OPPORTUNITIES ARISING FROM 
RESERVOIR CONSTRUCTION 


Robert 


Tennessee Valley today 

the nation’s newest frontier 
though recreation development has oc- 
curred sporadically the Valley such 
places Asheville, C., and Mont- 
eagle, Tenn., the rich natural recrea- 
tional resources the Valley whole 
have remained undeveloped and known 
only those comparatively few visitors 
who braved area inadequately served 


CHICKAMAUGA 
RESERVOIR AREA 


CHICKAMAUGA DAM 
FREEWAY 


FIGURE 


ment public, waterside parks. 


BOOKER T WASHINGTON » 
STATE PARK FOR NEGROES 


activities which will tend offset the effects land displacement. 
Sale Creek, and Soddy have particularly favorable sites for recreational developments. 
indicated sites, the Authority with state and federal agencies aiding the establish- 


either highways accommodations. 
The Valley’s mountain 
luxuriant forests, its tumbling streams, 
its inviting climate were undiscovered 
most the nation’s 120,000,000 
people, two-thirds whom live within 
500 miles the Valley (Figure 16). 
Recognition recreational potentiali- 
ties within the Valley awakened with 
the move establish the Great Smoky 
Mountains National Park (Figure 17). 


scenery, its 
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HARRISON BAY 
STATE PARK 


The new recreational resource provided the reservoir creates opportunities for new 


the reservoir towns, Dayton, 
other 


/ 
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Caoss 


15, 


Cory 


RETAIL TRADE AREAS 


THE 
AREA 
s 


SCALE IN MILES 
RAILROADS 
HIGHWAYS 


Individual units the pattern retail trade areas differ greatly size and shape. 


The fact that the greater attractiveness larger centers, general, enables them develop larger 
trade areas well illustrated the very large areas tributary the urban centers Knoxville and 
Chattanooga, opposite corners the area shown here. Ease access center afiected 
the local road pattern and physical features largely accounts for irregularities the outlines the 


trade areas. 


contrast the irregularity the trade area pattern will noted that the trade 


centers show marked alignment along the major northeast-southwest routes travel. 


Activities federal agencies, recent 
legislation, popular novels, dramas, and 
have further served 
focus the attention the nation the 
Tennessee Valley and the South, 


nomic reports 


northern tourist has been prompted 
travel southward see first-hand the 
subjects which has read and heard. 
company with other 
thousands, visits the Great Smokies, 
Lookout Mountain, 
other 


Norris 
places interest, overcrowds 
available accommodations and returns 
home with the realization that has 
discovered new vacation land (Figures 
and 17). 


The Tennessee Valley Authority rec- 
ognizes the recreational potentialities 
the Valley new playground for the 
people the nation and, the increased 
tourist activity, new and major source 
income for the people the Valley. 
Limited the three activities re- 
search, planning, and demonstration, 
the Authority’s program has included 
(1) inventories the Valley’s scenic 
and recreational resources— information 
which has been brought the attention 
the public, (2) plans for the develop- 
ment these toward 
integrated regional program ac- 
tivity numerous agencies both public 
and private, and (3) the setting aside 
recreation areas and development 
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terns recreational development that 
other agencies can follow. 

this brief discussion the recrea- 
tional studies being undertaken the 
Authority’s Land Planning Division, our 
attention focussed the river de- 
velopment program within the Knox- 
ville-Chattanooga area (Figure For 
illustrative purposes can still further 
limit the discussion Chickamauga 


16.—Little known most the 
nation until recent years are such attractions 
the mountainous part the Tennessee Valley 
these seen here the fishing pool the foot 
Bald River Falls the Cherokee National 
Forest. 


Lake, which has been studied 
manner similar that applied other 
lakes and the region whole 
(Figure 14). 

Recreational studies Chickamauga 
Lake were inaugurated inventory 
resources which led preliminary 
report its potentialities for recreation 
development. This 
ered the natural character the lake 
and its setting; the suitability its 
water for water sports; the 
physical character, climate, 
and travelway pattern its hinterland; 


various 


the social and economic status people 
living that hinterland; and the pres- 
ence absence neighboring recreation 
areas which might supplement com- 


pete with recreational developments 
the lake. analysis factors dis- 
closed this inventory led conclu- 
sions which can summarized briefly. 

The lake will naturally suitable for 
relative clarity and broad water surfaces 
will invite nearly every form pleasure 
pollution and its water temperatures 


serious 


summer will conducive swimming 
and good fishing. Although the level 
the lake may fluctuate maximum 
vertical distance feet, the normal 
fluctuation during the recreation season 
will but variation which may 
easily anticipated the design 
bathing beaches, docks, floats, and other 
shore facilities (Figure Five hun- 
dred miles shoreline afford many sites 
naturally suitable for 
group camps, cottage colonies, picnic 
mauga Lake, moreover, will complement 
the natural recreational resources the 
adjacent highlands the Unaka Moun- 
tains and the Cumberland Plateau 
areas best suited extensive uses such 
ure 4). 

Recreation facilities Chickamauga 
Lake will patronized both tourists 
and local residents (Figure 19). 


areas, 


Tourist 
patronage can expected 
ellers five federal highways which lead 
from all parts eastern United States 
within five miles the lake shore. 
Investigations show that regular local 
patronage any recreation feature can 
expected from persons living within 
few hours’ drive less from that feature. 
the case Chickamauga Lake, 
arbitrary 50-mile radius was 
sumed. The boundary determined 
was then refined the basis highway 
pattern, travel (for statistical 
purposes) county include 


and 


lines 


counties Georgia 
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17.—Creation the Great Smoky 
Mountains National Park 
recognition recreational potentialities within 
the Tennessee Valley. This view southward 
from Clingmans Dome, which may now 
reached automobile, shows typical 
forested slopes the furrowed mountainous 
mass included within the Park. 


southeast Tennessee (Figure These 
counties 1930 had population 
330,000 persons, more than third 
whom lived Chattanooga, virtually 
patronage territory, higher 
comes indicate that patronage recrea- 
tion facilities for which charges must 
made will come from cities and towns 
rather than from rural districts. The 
territory economic benefit—that is, 
the area into for 
recreation will bring new income, will 
include the three counties immediately 
bordering the lake. expenditures 
extent will benefit 
rural districts which incomes 
present are substantially the 
Valley average. The most serious com- 
petition from 
areas will come from other lakes the 
Authority private power com- 
panies. Such competitive effects, how- 
ever, will more than offset the 
supplementary attractions such fea- 
tures the Chickamauga and Chatta- 
nooga National Military Park, Lookout 
Mountain, and nearby national forests. 

Comparative studies, 


establish the position Chickamauga 
Lake relation other lakes the 
Tennessee River chain, show that only 
Norris Lake appears afford superior 
over-all potentialities for recreation de- 
velopment. Chickamauga more favor- 
ably located than any other lake the 
Valley with respect local urban popu- 
lation and tourist setting 
less spectacular than that many 
other lakes, its shorelands less scenic 
interest and less adapted recreation 
uses than others the chain, but lake 
exceeds potentialities for water 
uses. Malaria can more easily con- 
trolled Chickamauga than lakes 
farther downstream, but control prob- 
lems will more acute than those 
lakes which are above it. 

Plans for recreational development 
have been related specific sites having 
outstanding natural qualifications for 
recreational use and communities 


which have strategic physical relation- 


18.—In its program demonstra- 
tions show desirable utilization recreational 
resources the Tennessee Valley the Authority, 
with other governmental agencies, 
has established parks which are equipped with 
facilities for swimming, boating, 
sports, well vacation cabins such the 
one pictured here. Primary developments have 
been connection with the Norris project with 
facilities concentrated Norris Park, near the 
Dam, and Big Ridge Park, the Reservoir. 
Similar, but less elaborate, facilities have been 
developed and are being planned, again 
with other agencies, the lower 
reservoirs. (Courtesy State Tennessee, 
Department Conservation. 
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ship the addition Chatta- 
nooga, there are three such communities 
—Dayton, Soddy, and 
Tennessee (Figure Each these 
the head long embayment 
reaching west from the 
toward the the Cumberland 
Plateau. The economic base each 
community will adversely affected 
greater less degree the loss 
retail trade from inundated agricultural 
bottomlands. The possibility obtain- 
ing new income from recreational devel- 
opments Chickamauga Lake, there- 
fore, attains special significance the 
case these three communities. 


Studies 
were undertaken determine detail 
potential sources such income and 
make recommendations for course 
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action which would take advantage 
potentialities. Partially result 
studies, special local planning 
measures have been undertaken, spon- 
sored the state and counties, but 
aided TVA. Soddy, the county, 
state, and TVA are the 
development small local park 
WPA funds. 

Following the pattern demonstra- 
tion parks built Norris Lake the 


TVA and coéperating agencies, six local, 


these 


state, and federal agencies are 
ing develop Harrison Bay State Park 
the east shore Chickamauga Lake 

miles from Chattanooga 
14). The TVA, National Park Service, 
CCC, Tennessee Department Con- 
servation, Hamilton County, 


COULTER 


CHICKAMAUGA 

DAM 


FIGURE 19.—Five federal highways will lead tourists along the vicinity Chickamauga Lake. 
These and good secondary roads also will provide local urban and rural residents with nearby access 
The prospective patronage moving over these highway approaches promises 
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20.—The recreational facilities Chickamauga Lake will used large numbers 
people—both tourists and local residents. The greater part the local patronage may expected 
come—as indicated the map—from those areas within miles the lake via good roads. 
result expected patronage, direct economic benefits sizeable magnitude may anticipated 
within the smaller shaded area, and indirectly, the benefits should have much wider spread. 


City Chattanooga are combining their 
efforts bring about this addition 
Tennessee’s growing state park system. 
The park being built 
chased TVA for reservoir protection, 
its use park being part TVA’s 
policy place land acquired into wise 
secondary uses. The park will con- 
nected Chattanooga divided 
freeway running through 
right-of-way, which will guarantee 
against scenic encroachment. Nearer 
Chattanooga than Harrison Bay Park 
and accessible from the freeway, another 
portion the TVA reservoir protective 
strip being developed The Booker 
Washington State Park for Negroes. 


This park, though smaller size, will 
have facilities similar those Harri- 
son Bay Park and 
sponsored. The parks will include 
complete panel outing park facilities 

lodges, bathing beaches, boathouses, 
amphitheatres, vacation cabins, tourist 
camps, picnic areas, and several miles 
hiking and bridle trails leading along the 
lakefront. 

The final step recreation studies 
Chickamauga Lake will the inclusion 
all recommendations for recreational 
land use with those for other land uses, 
land-use plan for all Chickamauga 
properties. The method preparing 
this plan will outlined Section Six. 
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Section Five 


UTILIZATION FINDINGS THE APPRAISAL PROJECTS 
AND THE PLANNING READJUSTMENTS 


Edward Torbert 


TTENTION this section will 
center upon the organization 
two different types reservoir 

studies which incorporate materials dis- 
cussed the three preceding sections. 
The two types studies are designed 
help answer different questions which 
arise different stages dam- 
construction program. 

The first type precedes final decisions 
the engineering specifications for 
project. The question 
answered is: What type engineering 
plan best suited for development 
the section river Engineers 
propose alternative plans. The mini- 
mum and common requirement these 
plans, the case main river projects, 
that they provide navigable channel 
nine-foot depth throughout the year. 
The alternative plans differ, however, 
cost, relative advantages for naviga- 
tion, flood control, and incidental power 
production. They differ also 
relative effects upon the economy 
the area which they are located. The 
study the Land Planning Division 
deals with the last-mentioned point and 
involves comparison the alternative 
plans from the standpoint their 
probable impact upon the local and 
regional economy. This, 
made other departments comparing 
the plans from other viewpoints, provide 
basis for the Authority’s appraisal and 
for decision which plan its 
modification shall carried 
dies these kinds are progress, and 
only the outline the approach the 
Land Planning Division 
sented here. 


basic importance are differences, 
under alternative plans, first, the 
amount and quality land dis- 
placed, second, the number persons 
displaced, and, third, the size and 
depth lakes created. eval- 
uate the social and economic implications 
these direct physical changes, they are 
considered relation different types 
units affected. 

Three such types units are recog- 
nized. The title Reservoir Area 
given one (Figure Local govern- 
ments, represented counties and 
municipalities, constitute the second 
The third type the trade 
area discussed Section Three (Figure 
15). The local governments are studied 
another division the Department 
Regional Planning Studies. 
ation within the department the 
findings all three types units makes 
possible comprehensive appraisal 
the impact alternative plans. 

Delimitation the Reservoir Area 
motivated the need for base against 
which can compared the total prob- 
able effects alternative 
ically, such base should include all 
lands and people affected 
versely beneficially either direct 
indirect means. The obvious imprac- 
ticability accurately delimiting such 
area led use the boundaries 
shown for the three projects the 
Knoxville-Chattanooga area. These are 
formed part county lines and 
part trade-area boundaries 

comparing the probable effects 
alternative plans, three points are 
fundamental significance: (1) differences 
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the lakes created, (2) differences 
the land displaced, and (3) differences 
the population 
comparison probable effects upon the 


broad 


economy the reservoir area first 
provided the proportions total 
land, population, and employment which 
would displaced. This followed 
other comparisons effects 
productive activities the area—agri- 
culture, forestry, mining, manufacturing, 
and recreational serviee. connection 
with each activity, alternative plans are 
the standpoint 
physical resources which would added 
subtracted 
which the activity rests. Also compared 


from 


base upon 
are the displacements employment 
from each activity and re-employment 


possibilities associated 


with the changed 
ture the activity 
adversely affected any great extent. 
noted Section Five, new oppor- 
tunities are provided for recreational 
service. summary, conclusions are 
drawn concerning the relative severity 
plan would engender. 

the second the three types 
local 


units considered governments 


the most significant effects found are 
the reductions tax base and revenue 
caused the retirement from taxation 
property bought the Authority. 
Analysis these reductions relation 
financial status and service obligations 
leads conclusions concerning the com- 
parative effects alternative plans upon 
governmental services. 

connection with trade areas, the 
procedure analyzing probable effects 
single project upon the local com- 
mercial structure has been presented 
Section plans are 
analyzed similar manner and 
parison made their probable effects. 
Qualitative conclusions concern- 
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ing the probable effects alternative 
plans these local economic units. 
The second stage the dam-construc- 
tion program and the second the two 
types studies conducted the Land 
Planning Division follow the decision 
specifications. After 
that made, 
established the immediate changes which 
will take place 
cultural environment. 


engineering 
there 
physical and 
Because the 
imminent displacement people and 
resources upon which they depend, there 
arises the important question: What 
the best practicable readjustment the 


coal, outcropping 
the face the plateau escarpment, provided 
earlier time the basis for mining industry 
important the development towns near 
the western edge Chickamauga Lake. Coal 
mining relatively small scale still carried 
few localities. The tipple shown above, 
behind Dayton, the level the mine mouth. 
other cases the tipple located the valley 
floor, and the coal lowered 
railway mine cars attached cable 
donkey engine the mine mouth. 
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answer this question that the second 
type study made. 

The Chickamauga Project (Figure 
9), now under construction, has been 
studied from this point view. 
previous study alternative develop- 
mental plans had been made, the na- 
ture and extent the immediate 
problems created the approved 
plan were first established analysis 
similar that just outlined. Possible 
readjustments both short-run and 
adverse effects the reservoir and 
effectively utilize resources the area 
were then investigated from two view- 
points: that the productive activities 
the reservoir area and that the 
affected communities. example 
each will presented. 

Bituminous coal mining (Figure 21) 
offered intriguing field for investiga- 
tion because, although the activity 
minor importance today, much the 
coal remains, outcropping the face 
the plateau escarpment west the 
river, and the industry once was major 
importance. From peaks the early 
part this century, both employment 
and production the coal fields 
Hamilton and Rhea counties which are 
largely included the Chickamauga 
Reservoir Area had fallen relatively 
insignificant levels 1932 (Figure 22). 
The market which supported the indus- 
try the past was largely that provided 
blast furnaces, charged with local 
iron ore, coke, and limestone, Dayton, 
Rockwood, Chattanooga, other 
towns the foot the escarpment 
(Figure 8). The last these furnaces 
operate was closed Rockwood early 
1930. Revival the iron industry 
competition with the nearby superior 
resources and superior equipment the 
Birmingham, Alabama, district seems 
extremely improbable. The remaining 
local coal market limited, but grow- 
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22.—The coal fields Hamilton and 
Rhea counties, for which data are shown here, 
are largely within the Chickamauga Reservoir 
Area. Both coal production and employment 
coal mining this area had fallen, 1932, 
from peaks reached the early part the 
century, levels the period 
though there seems little promise return 
the former high levels production, which were 
supported blast furnace operations now 
abandoned, some advance from the present low 
levels prospect. 


ing, and the water 
transport will extend 
market area. this latter connection, 
however, the Tennessee fields general 
partial ring formed the competing 
western Kentucky, and eastern Ken- 
tucky, Virginia, and West Virginia 
separates the Tennessee fields from the 
major markets the nation. Even 
among the Tennessee fields those the 
Chickamauga Reservoir Area are some 
competitive disadvantage. number 
conditions operate make production 
costs the southern Tennessee fields 
somewhat higher than those the north- 
ern Tennessee fields. Hence, although 
there are grounds for anticipating 
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23.—Soddy, Tennessee, has 
favorable location for recreational developments. 
will lie the head one the more attrac- 
tive and larger arms Chickamauga Lake. 
Behind the town rises the escarpment the 
Cumberland Plateau. The wooded surface 
the plateau and the views from its margin across 
the lake will complement the recreational attrac- 
tions centering use the water. 


return the former high levels pro- 
duction, some improvement 
present level activity prospect. 
aid development, the Authority 
anticipates provision for adequate river 
terminal facilities sites. 
Within the Chickamauga Reservoir Area 
public terminal contemplated near 
Dayton. 

Turning Soddy, formerly 
mining town, was found that through 
displacement trade-area residents the 
volume retail trade 
sources may reduced per cent 
(Figures and one-fifth 
all lands used for agriculture and 
about half the best farm lands the 
trade area will purchased 
Authority. problems already 
exist portions the area which will 
remain after the reservoir filled. 
portion the town Soddy will 
flooded, and many residents who work 
metropolitan Chattanooga will prob- 
ably, when displaced, move from Soddy 
Chattanooga. prospective trade 
losses must added the unfortunate 
fact that Soddy present losing im- 


portance because occupies 
position for trade 
neighboring towns. Moreover, large 
percentage the residents, 
former coal miners, are relief. 
short, serious problems which now exist 
will considerably aggravated crea- 
tion the reservoir. 

Among possible lines for readjustment, 
recreational development appears prom- 
ising. The town will lie between the 
head large and attractive arm the 
reservoir and the escarpment 
23). the top this new 
road from Soddy provides easy access. 
The town only miles from the urban 
population Chattanooga, and major 
tourist route will cross the head the 
embayment front the town. 

Recognition the problem and the 
recreational possibilities forwarded steps 
which should facilitate the readjustment. 
Efforts the Planning 
Division the Department Regional 
Planning Studies have been directed 
the end that land purchases the 
the town, the 
character waterfront improvements, 
the design the dike carrying the high- 
way across the embayment head, and 
like considerations shall 
optimum physical conditions for recrea- 
tional developments. the 
comparatively acute relief problem, aid 
the Tennessee State Planning Com- 
mission has been enlisted 
State-TVA project Soddy. 
field representative the Planning 
Commission working with citizens 
ensure that the opportunities are grasped 
and made advantage the com- 
munity. Through efforts along these 


and other lines, anticipated that not 
only will the adverse local effects 
the reservoir offset, but that sounder 
adjustment than now prevails will 
established. 
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Section Six 


DETERMINING THE PURCHASE BOUNDARIES 
AND THE USE RESERVOIR PROPERTIES 


Christian Crossman 


was noted earlier that when the 
Tennessee Valley Authority builds 
dam buys land for the reservoir 
itself and, addition, for protective 
strip around the reservoir. The discus- 
sion here covers the procedure developed 
the Authority assure the complete 
work pertaining the 
establishment purchase boundaries 
for these reservoir properties and the 
use and management these properties 
after they are purchased. The function 
the Land Planning Division with 
respect these activities primarily 
one appraisal and 
There are twelve departments the 
Authority—most 
with problems planning—that have 
special technical responsibilities the 
procedure For example, 
the Department Forestry Relations 
responsible for integrated forestry 
program, which de- 
pendent, large measure, the use 
Authority-owned land around all the 
reservoirs. Design Department, 
among other activities. plans the reloca- 
tion roads flooded the reservoirs 
and thus concerned with the acquisi- 
tion and the present and future use 
reservoir lands. The responsibilities 
other departments are singular and 
diverse those indicated these two 
examples. The unifying elements 
interdepartmental activities are com- 
mon theater interest (single reservoir 
areas) and (the 
effective utilization reservoir lands). 
The procedure adopted the Authority 


tion effort and materials and, the 
same time, equal opportunity for each 

The procedure consists seven steps, 
the first which the simple one 
delimiting preliminary way the area 
which the theater activities 
that is, the area which prospective 
connection, aerial mosaics showing own- 
contours are sent the Land Planning 
Division engineering division for 
use subsequent steps. 

The second step primarily respon- 
sibility the Land Planning Division. 
consists two lines work. The 
first directed providing under- 
standing the regional setting the 
reservoir area and involves 
naissance survey the local region, 
covering such points land conditions 
and uses. local economy, and sources 
employment, habits trade, 
transmitted other departments the 
form report consisting text, 
maps, graphs, and pictures. The second 
basic data for use later departmental 
studies and involves detailed survey 
the reservoir area with particular atten- 
tion the land between the normal pool 
contour and the upper limits the 
prospective purchase area (Figure 24). 
This survey covers for this critical area 
items similar those covered the 
reconnaissance survey but more 
detailed scale. Information 
maps which carry, addition the 
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SAMPLE SURVEY LAND 


LAND-USE CONDITIONS 


~ LEGEND 


FIGURE 24. 


Reservoir purchases include land flooded and adjoining protective strip. 


The amount land purchased, and the use the properties after purchase require inter- 


departmental considerations of, among other things, land and land-use conditions. 


Data covering 


these factors are procured the field the Land Planning Division and transmitted other 


departments for use their technical studies. 


This map, taken from the Gilbertsville Reservoir 


Survey, represents portion one the several maps prepared the Land Planning Division for 


this use. 


usual cultural data, details property 
ownership and property lines that the 
field information can considered 
relation individual properties. These 
maps, together with answers specific 
questions raised individual depart- 
ments, constitute the material results 
the survey. 

order insure the inclusion all 
essential information and order 
eliminate the inclusion non-essential 
information, conferences are held with all 
departments prior the 
inauguration both surveys. these 
conferences the specific needs each 
department are determined detail, 
and the basis these needs are the 


careful study the legend and the field notes will reveal the types data which, from 
experience, have been found prime utility. 


surveys designed. Some the informa- 
tion which requested requires the 
presentation for the entire prospective 
purchase area basic data, such the 
distribution slope, erosion, and drain- 
age conditions. the other hand, some 
requests necessitate the delimitation 
the field specific problem areas that 
are the particular concern individual 
departments. illustrate, the Health 
and Safety Department requested for 
the Gilbertsville Reservoir the delimita- 
tion mosquito-control problem areas, 
examples which appear Figure 24. 
Always with respect such requests 
definite instructions criteria for 
determining problem areas are provided. 


DIGIT SHCOND THIRD DIGIT 
HOBABLE Usd SULT ABILITY MAJOR USE Law 2 
2. Mikes aGKICULTURAL Cc. COTTON 2. - Wa a. THOMOUGH t NO ZXOSION OF 
aND WON-acRI TURAL FORAGE HOP 20m AMD 2 15 We UATE 
T TObad GULLY eHOSION 
POTZNTIAL SILOPOSL AND ro 
, Tay | POTENTI aL COMASACIAL DOCK 
A 
> see 7 AS 
> 


262 Economic GEOGRAPHY 


For instance, with respect delimitation 
mosquito-control problem areas, in- 
structions were given indicate 
maps the boundaries extensive areas 
where, during the mosquito-breeding 
season—that is, the spring and summer 
months—the depth water after im- 
poundage will less than five feet. 

With data from the reconnaissance 
and detailed surveys hand, each 
department proceeds with Step activi- 
ties. Responsibilities here consist 
technical departmental 
the field and the office the factors 
which must considered 
mending purchase boundaries for the 
areas special concern and for recom- 
mending future date the uses the 
land these areas. When these studies 
are complete, recommendations which 
take the form reports are 
transmitted the departments the 
Land Planning Division for 
—the fourth step the procedure. 
the process this the 
Land Planning Division reviews and 
summarizes the recommendations that 
are made with respect purchase 
boundaries; and, where coincidence 
recommendations does not occur, the 
division holds conferences with the in- 
terested departments for purposes 
obtaining mutual agreements single 
boundaries. 

All recommendations concerning pur- 
chase boundaries, together with the 
supporting statements, are then trans- 
mitted the Maps and Surveys Division 
the Water Control Planning Depart- 
ment through 
committee review. The Maps and 
Surveys Division Step considers 
these matters conjunction with factors 
engineering nature. Final recom- 
mendations concerning the location 
purchase boundaries determined the 
Maps and Surveys Division the basis 
these two bodies engineering and 


non-engineering 
mitted through the General Manager’s 
the Board Directors for 
approval. Purchase reservoir areas 
follows such approval. 

The last two steps 
Steps and 7—are taken when property 
purchases are nearing completion—in 
most cases after matter several 
months. These steps are concerned with 
developing plans for the use and manage- 
ment reservoir properties, respectively 
(Figure 25). developing land-use 
recommendations, planning departments 
utilize the survey materials the Land 
Planning Division provided under Step 
well their own survey materials 
gathered under Step 
tions developed are submitted the 
Land Planning Division for appraisal 
and Some the recom- 
mendations are aimed the solution 
problem conditions. For example, the 
Health and Safety Department submits 
plans for land required for mosquito- 
control operations areas where condi- 
tions are problem nature. The plans 
submitted the Department For- 
estry Relations include the reforestation 
badly eroded lands. recom- 
mendations are directed the use 
lands which not present problem 
conditions—for example, the Depart- 
ment Agricultural Relations submits 
recommendations for the use agricul- 
tural lands, developing these recom- 
mendations with local 
farmers. The Department Regional 
Planning Studies submits for 
recreational uses lands unique their 
scenic recreational potentialities. 
most cases the recom- 
mendations can accomplished with 


relative ease because most areas are 
sufficiently unique character elim- 
inate conflicting plans for their 
few cases, however, conflicting recom- 
mendations may submitted for the 
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SAMPLE PRELIMINARY 
LAND USE PLAN 
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25.—On the basis data covering land and land-use conditions (Figure 24) and their own 
technical studies, departments submit the Land Planning Division recommendations 
for use reservoir properties owned the Authority. This sample taken from land-use plan 
now under consideration shows types recommendations and how, after being appraised and 


they are put final map form for use the Department Reservoir Property Manage- 
ment. 
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same lands. Under these circumstances, 
necessary office and field studies are 
made the Land Planning Division 
together with representatives the 
departments concerned the end that 
one body recommenda- 
tions can developed. The embodi- 
ment these recommendations into 
master land-use plan completes the work 
under Step 

The last step calls for the application 
the land-use plan after Board ap- 


proval. This application matter 
management, which the responsibility 
the Department Reservoir Property 
Management. This step is, course, 
continuing one, requiring revisions 
the original plans new conditions 
develop and specific problems man- 
agement are met. this process the 
Land Planning Division continues 
act capacity, assisting 
the incorporation revisions the 
original plan. 
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Section Seven 


MEETING REGIONAL PROBLEMS AND NEEDS 


Victor Roterus 


emphasis the preceding 

sections has been the con- 

tributions 
niques and analyses the problems 
confronted 
program. primary emphasis has 
been this program and its related 
construction activities. The Act creat- 
ing TVA, however, gives the Authority 
broader responsibility planning for, 
and assisting in, the general develop- 
ment the watershed region. Hence, 
geographic studies have been directed 
not only serve the river-development 
program, has been discussed, but also 
serve the broader regional program 
economic and social betterment. 

For the river-development program, 
fortunately, many thoroughgoing and 
competent surveys had been made under 
successive Congressional appropriations 
vears before the creation TVA. The 
ground had been well broken, and the 
field was familiar. Development could 
immediately. However, there 
existed nosurveys, body correlated 
data the broader aspects the region 
comparable those the army engi- 
neers river development. Hence, 
before and complete program 
regional planning effort 
formulated, there was deal 
exploratory work done. What 
does this watershed region need order 
develop? What critical factors are 
preventing the fulfillment these needs? 
what methods can the region 
these needs? 


These questions, here 
involve rather large orders. 


the needs the Valley were immedi- 
ately apparent, and 
launched meet some them. That 
soil erosion had been steadily shrinking 
the productive capacity the agricul- 
tural lands the Valley has been long- 
known. Many devices such contour 


26.—Munitions Plant No. Muscle 
Shoals, Alabama, which has been geared the 
experimental production phosphate fertilizer 
during peace times. The transportation savings 
effected highly concentrated fertilizer plus 
low cost methods production enable more 
widespread use fertilizer. Shown here the 
equipment for receiving phosphate rock, silica, 
and coke. 


leguminous cover crops, applicable 
other areas, were applicable the 
structed the TVA use the war muni- 
tions plants Muscle Shoals during 
peace times for the experimental manu- 
facture fertilizer (Figure 26). Through 
and with land-grant 
colleges, this fertilizer distributed 
farmers for demonstrational purposes. 
This distribution made under con- 
tractual agreements designed insure 
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adoption proper soil-conserving prac- 
tices. The farmer also agrees keep 
accounting records order that the 
economic feasibility these demonstra- 
tions can determined. Even this 
program there remains necessity for 
farm 
demonstrations will successful 
they are proven economically feasible 
and more they are adaptable 
significant portions other farm lands 
the Valley. 


These 


order insure that 


t 
SA 


FIGURE 27. 


such program Hamilton County, 
Tennessee, the survey work 
particularly useful. 

launched comparatively early the 
Authority’s existence. Meanwhile, the 
Valley’s economic and social needs were 


explored. 


activity, 
analysis rural-land-classification-sur- 
vey data and analysis the relationships 
existing between the 
activities the Valley played part. 


Farmers the Tennessee Valley inspect field oats seeded through lespedeza sod 


with the new furrow seeder developed TVA with the University Tennessee. 
instance how TVA with State Agricultural Extension Services attempting 
make practicable the adoption soil conservation practices farmers through experimentation 
and demonstration new equipment adapted local conditions. 


the demonstrations practical and 
have widespread applicability, standard 
the Authority 
with the U.S. Department 


Agriculture are being made. 


soil surveys 
Using this 
and other work basis, the demonstra- 
tions can rationally keyed type 
and volume location the varying 
conditions types farming, erosion, 
soils, and slope existing throughout the 
Valley. Similarly, soil surveys con- 
junction with other findings contribute 
such measures the retirement 
for agriculture into 
other uses means zoning laws 


unsuitable 


public purchases. the initiation 


the facts and relationships concerning 
needs became apparent, was possible 
more clearly planning objec- 
tives and provide for these needs 
the regional program. 

Some these facts have already been 
noted preceding section this 
series. was shown that 
nomic indices for the Valley per capita 
average annual wage and per capita 
retail 


when 
compared with figures for the nation 
lower even than the South whole. 


Much 


the Valley’s agriculture depressed 


sales low 


Behind these facts are others. 
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soil 
deteriorating 


state, 
resource 6). 
The Valley has considerably less manu- 
factural and service employment relative 
total employment than has the nation. 
The dominantly rural character the 
Valley and the unfavorable conditions 
under which farming attempted 
many places account largely for poor 
public services—such schools, health, 
Yet, unless 
the economic status the Valley 
improved, the people the Valley 
cannot afford expand improve these 


distribution electricity. 


services significantly. 

Hence the major goal any regional 
program for the Valley must raise 
the economic level real income its 
people and insure proper distribu- 
tion these benefits. 

achieve this general goal, has 
been found, through the experiences 
adjustments are necessary the Valley. 


five that 


The first major adjustment make 
the long-term benetits soil conserva- 
tion compatible with the farmer’s im- 
mediate the 


Valley, must remembered, these 


income 


needs are particularly acute and com- 
Income from farming low 
compared some the other major 
occupations and even when compared 
with farming the remainder the 
nation. enable the farmer make 
the shift soil-conserving practices 
least without penalizing his immediate 
income and with 
increased income, certain measures have 
been adopted. These 
mentation and demonstration with new 
agricultural equipment adapted local 
conditions, methods and equipment for 
processing products and off the farm, 
and improved marketing tools and tech- 
niques (Figures and soil 
Indeed, since some phases 


conservation less intensive use the 
coincident adjustments fields other 
than agriculture. This need further 
accentuated the adoption the more 
stringent measures such rural zoning 
public acquisition land for forest, 
park, and other non-agricultural uses 
since these measures have, despite their 
long-run benefits, the immediate effect 
agricultural population 
and thereby contributing the burden 
the remaining agricultural lands. 
lands, 
removing them from 
duction, further adds the immediate 
problem. 


reservoir 


would seem, therefore, that 
only part the problem reconciling 
soil-conserving practices with 
come can met within the domain 


frigerator developed the 
Tennessee Engineering Experiment Station 
coéperation with TVA. 
simply constructed and operated demonstra- 
tion unit group farmers Knox County, 
Tennessee, permits the farmers maintain 
basic diets. Products which formerly had 
disposed immediately can now stored and 
consumed needed the persons who grew 
them. 
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agriculture itself. insure the success 
soil-conservation program and the 
same time raise the economic level 
the Valley well, opportunities for 
employment the industries and ser- 
vices other than agriculture must 
augmented. 

has been found that the greatest 
immediate promise such employment 
expansion rests, not exclusively, but 
largely, two industries—manufactur- 
control program itself, through the 
creation power relatively low price 
and navigable waterway, has been 
instrumental some expansion manu- 
facturing (Figure 29). Three reputable 
chemical concerns have already estab- 
lished branch plants the Valley, and 
plans are underway for the construction 
electro-metallurgical and elec- 
tro-manganese has 
disclosed that only these industries 
metallurgical—and the 


29.—Stern wheeler and barge going upstream through locks Wheeler Dam, Alabama. 
The TVA program, yet uncompleted, calls for year-round, nine-foot channel the Tennessee 


paper-pulp industry, are power costs 
prime locational factor. However, the 
introduction power relatively low 
price and navigable waterway, through 
association with the 
have enhanced the value these other 
resources. For example, one the 
plants mentioned uses large 
secondary power and 
fore the power 
juxtaposed with the phosphate resource, 
the latter resource not 
establishment the industry. 
research freight-rate 
differentials existent United 
States has lent force efforts bring 
these differentials toward closer parity 
and doing remove one the 
artificial barriers manufactural de- 
research study pointing out how the 
steel basing-point price sys- 
tem has stunted the growth prospects 
the Birmingham district 


River from Knoxville, Tennessee, the Ohio River. 
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steel fabrication general may have 
been contributing factor bringing 
about recent improvements that price 
pattern. 

Geographers, with other 
professional groups the TVA, have 
analyzed existing industry trends, have 
whether not construction commun- 
ities should built permanent 
basis light their future functional 
prospects, and have gathered 
corded pertinent information response 
inquiries concerning industrial loca- 
tions. The possibilities inherent the 
mineral resources are also being 
explored qualified technicians the 
Authority. 

The recreational industry also prom- 
ises immediate and eventual relief the 
Valley’s chief economic problem un- 
balance. The inventory the 
recreational resources 
that inventory—both implemented 
other work that nature have already 
been discussed Section Four. Tangible 
recreational developments are already 
evidence, and plans conformance 
with greater growth are being 
tively made with state and local agencies 
(Figure 30). 

the theory that the expansion 
employment opportunities the indus- 
tries other than agriculture must 
and the best interests the general 
welfare, research this phase the 
problem has been engaged in. Chaotic 
development taking place towns 
which are key positions not only 
benefit recreational 
development but set standards for 
the entire region. 


themselves from 


These towns are 
being stimulated make improvements 
and adjustments aid rather than 
hinder proper future growth. Conditions 
urban industrial unbalance are being 
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cooperation with existing park 
agencies, demonstrating proper standards 
for developing the recreational resources the 


Valley. The development here pictured 
arm Norris reservoir and includes cabins and 
other structures not shown this view. 


These conditions include anal- 
ysis specific towns discover such 


studied. 


items unwholesome preponderance 
female employment over male em- 
ployment condition textile 
centers), too great reliance light 
industry with its concomitant condition 
relatively low wages, too exclusive 
dependence 
with their threat extinction, and 
future intimately related tributary 
area whose agricultural lands are de- 
teriorating. The results will probably 
made public through state planning 
boards and local organizations order 
that the communities themselves can 
begin provide for adjustments. 

The attempt has been made here 
give the flavor, rather than complete 
picture, the efforts toward regional 
development the Authority and, more 
The TVA admittedly 
regional experiment. experiment 
more ways than one. 


Division. 


has been 
implied, various professional viewpoints 

and various techniques within those 
viewpoints—are being put realistic 
test, measurable terms regional 


betterment. the Valley thus 


q 
‘ 
| 
| 
| 
| 
| 
5 


270 GEOGRAPHY 


constitutes proving ground for 
sciences. The completion 
river development program will meet 
many the specific needs and 
will aid adjustment the 


broader regional problems. Eventual 


adjustment, however, will best 
slow and unspectacular process demand- 
ing realistic and purposeful efforts 
the various sciences and representa- 


tive public and private agencies acting 
reasonable concert. 


( 
rape 
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WATER THE LARAMIE REGION WYOMING 


Carol 


Laramie, Wyoming, both wind 

and water are important, the one, 

for its abundance, the other, for 
its scarcity. the mountains not 
far distant, wind-swept take 
fantastic strong 
winds from the west blight the buds and 
prevent growth branches one side 
the trunk; down the plains ranch 
folk early days built their homes 


forms 


partly below ground, perhaps because 
the dry earth made this conveniently 
possible, but, some think, also 
avoid the full sweep winter winds. 
Many old ranch houses still have the 
main floor built few steps 

below the level the ground, one 
finds upon entering. Laramie, 
other cities that part the country, 
the old custom reflected some 
shows 
home the outskirts the city, 


the modern buildings. 


where the family live 
what may ultimately the basement 
their house. the city, base- 
ments are dry and well lighted, and con- 
tain finished rooms which people live. 
Often these are rented apartments, 
comfortable those the upper floors 
and some cases almost expensive. 

Laramie, Wyoming altitude 
7,100 feet, graces the Laramie Plains 
with mountains rising the east, west, 
and south, altitudes 8,000 12,000 
feet The city was founded 
1868 the Union Railroad, 
which the yards and shops (Figure 
still employ more people than any other 
industry the locality. The city 
division point the 
trains 
pass through day and 1934 
more than 6,500 cars cattle, sheep, 


nental line. freight 


Mason 


and horses were fed they freighted 
through eastern markets, addition 
the many cars animals shipped 
from Laramie itself. Great 
trains between Chicago and the Pacific 
Coast form important part the 
traffic, and modern 


passenger 


are 
familiar all who live within sound 
sight the road. the opposite end 
the town from the railroad lies the 
campus the University Wyoming, 
second center activity with transient 
population more than thousand 
students. 

Laramie whole (Figure has 
Its shady streets form oasis the 
Its lights 
tall chimneys guide 


more 


plain. 
Hoodlighted 
transcontinental airplanes night. 


treeless twinkling 


and 


trees exposed upper 
slopes the Medicine Bow Mountains. Strong 
winds have prevented growth branches the 
windward side. 
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the parched brown grassland the 
surrounding country, where 
ficient water found support 
Scarcity water truly the 
problem for the entire region. 
only one way does Laramie sometimes 
get more water than needs. When 
torrential rains pour down upon the 
Laramie Mountains, which lie only five 


FIGURE 
Laramie. 
survival the custom pioneer building partly 
below ground because the strong winds which 
sweep across the plains. 


Basement house the outskirts 
Finished rooms basements are 


miles east the city, sheet water 
which sometimes rolls down the slopes, 
formerly inundated streets 
ments the unprotected settlement 
lying its path. 
however, 


recent 
flood-protection 


years, 
channel 
has been dug the base the moun- 
and catches the run-off, carrying into 
small the 
divert 
the water around the city rather than 
through it. Figure shows part the 
channel, the point where the Lincoln 
Highway bridges the route 


stream valley 


channel has been 


Aridity the great problem the 
Laramie area. 
underlain 


The grassy plains are 
depths (Figure and many places 
alkali lakes form the surface, where 
there drainage through the 
river. industries, such 
United States Gypsum Company (Figure 


Some 
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which mines gypsite from the plain 
within mile the plant, take ad- 
vantage the presence minerals 
which would have been dissolved out 
more humid climate, but most 
occupations lack scarcity moisture 
disadvantage. 

from 1891 1930 the driest year had 
slightly less than inches and the wet- 
test slightly more than 15. Most 
vectional duration, 
between the first April and the first 
September. The average annual 
snowfall inches, much which 


short 
per 


contributing 


ty 


3.—Railroad yards the Union 
and still its most important activity. 


the soil. Because high 


winds and rapid evaporation the grass- 


water 


land lies uncovered nearly all winter, 
and cattle and sheep graze there through 
out the year. There are average 
only days during the entire year 
sun shines less than per cent the 


when cloudiness great 


time. 


With the intensity insolation 
high altitudes, the sun 
warm during the day, and some 
summer days the air becomes 
though 
higher than degrees has ever been 


quite temperature 


 ~tr 
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recorded there. night, however, 
and during the winter, the dry air cools 
rapidly and the average diurnal tem- 
perature range varies from 21.6 degrees 
peratures ranging from around de- 
grees night around degrees 
during the day are frequent sum- 
mer, while temperatures from degrees 
down zero and below are un- 
common winter. the 
vears record the University weather 
some time recorded during every one 
the twelve months the and 
the growing season varied from 
152 days. Thus crop growing hazard- 
ous because frost danger, well 
being impossible without irrigation. 
Vegetation the Laramie Plain 
short grass, upon which many animals 
find pasturage. Figure shows herd 
horses grazing near the city. Ranches 
are large, containing 
Hereford cattle, sturdy enough 
withstand the rigorous winters with- 
shelter, are raised 
sively. The grass cures during the 
summer standing hay which im- 
portant during the winter months, but 
hay cut from irrigated meadows and 
hauled out onto the range. the 
elevated lands the mountain slopes, 


where drainage more rapid and vege- 


ow 


5.- 
control channel east Laramie. The channel 
catches run-off from torrential downpours 
the Laramie Mountains and prevents inundation 
streets and basements the city. 


Lincoln Highway crossing flood 


tation more sparse, sheep graze during 
the summer, and the 
herder’s wagon (Figure seen from 
long distances, gleams like white dot 
the mountainside. 

The lot the schoolteacher who 
secures job the Wyoming range 
lonely. the early days, some school- 
houses, like the sheep wagon, 
were built wheels and remained 
one ranch while there was child 
school age, but later moved another 
ranch where another child needed school- 
ing. Thus did lack water, with its 
attendant 
enormous 


remoteness homes 


tracts land, indirectly 
1937 Albany 


County which Laramie situated, 


affect school life. 


there was one trailer school, while there 


ig 


FIGURE 


Laramie, Wyoming, the heart the Laramie Plains. 
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were schools having one pupil each, 
and schools two pupils. Great 
distances still make consolidated schools 
impractical. 

The log schoolhouse shown Figure 
ditch has caused several ranches 
center about the wetter land, and the 
teacher has enough pupils for 
stantial permanent building. Yet even 
here the treeless plain stretches for miles 
the horizon, and some such school- 
houses each child brings bottle 
can water drink each day, while the 
teacher provides gallon used 
sparingly for washing hands after lunch. 
the school near stream, that 
water may used for washing, but 
otherwise the scarcity supply makes 
the teaching hygiene well its 
practice difficult matter, largely 
matter precept rather than example. 
1937 demonstration was given, 
children washing their hands with 
only one quart water. thick soap 


lather was formed, and few drops 


FIGURE 6.—White alkali beneath three inches 
soil. Short grassland the Laramie Plains. 
low places alkali the surface, better 
drained sections deeper. 


y 


i 


7.—Plaster mill the United States 
Gypsum Company, Laramie. Raw material, 
soluble mineral deposited under arid conditions, 
mined from the plain within short distance 
the plant. 


water afterward sprinkled the hands 
each child, wash the lather off. 
How different the teacher’s problem 
here, from that region where rain 
provides plenty drinking water and 
garden beautify the school yard. 

Laramie itself, the monotonous 
treeless plain gives way abruptly the 
varied pattern irrigated trees and 
lawns (Figure The Laramie River 
(Figure 12) which flows through the 
western part the town, has consider- 
able importance, but not the source 
water for the population. 
Each spring the Union Pacific Railroad 
brings thousands ties from the moun- 
tains, floating them down the river 
the great 
treated Laramie and used the 
roadbed from Omaha and Kansas City 
Ogden, Utah. 
Laramie cuts every winter, both the 
river itself and small pond into 
which the river diverted. 


The ties are 


The river also yields 
tons ice 
Express 


The long 
sheds which entire train iced 
one time, and the great storage ice 
house behind take care thousands 
cars yearly and are said the 
largest natural icing plant the United 
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States. The river itself too shallow 
for swimming, but recently pool has 
been excavated near 
where Laramie children swim all sum- 
mer. 

Miles the 
Laramie River emerges from the moun- 
tains, large irrigation ditch like that 
shown Figure branches from the 
river and carries water higher level 
than the main stream for long distance. 
Laterals 


Laramie, 


furnish water for 
many acres irrigated hay, and such 
crops alfalfa (Figure 15) and some 
little 
land the nucleus about 
which great ranch built; other 
cases vegetables from smaller plots 
irrigated land provide fresh products 
for Laramie. 


small grains. 
irrigated 


Many cases 


For the most part, how- 
ever, irrigated lands Colorado 
which ship vegetables Laramie mar- 
kets. The region around Laramie 
fortunate have such water supply, 
many ranches Wyoming have only 
enough water for the stock 
irrigation, situation which makes fresh 
vegetables almost 


use, 


their 
But the very presence irriga- 
tion water creates problems well 


tables. 


advantages, and even today feuds rage 


9.—A sheep herder’s wagon the 
gentle west slope the Laramie Mountains. 
Sheep bedded down for the night the fore- 
ground have time killed some the vegeta- 


tion. sheep picture. 


over water rights, distribution 
water forms serious and often con- 
troversial problem. 

Laramie beautiful city shaded 
streets 16) and attractive, com- 
fortable residences. Its university cam- 
pus beautified many trees, and 
new structures such the Liberal Arts 
Building (Figure 17) have much artistic 
planting around them. early days 
the city, when great effort was made 
raise trees where none been 
before, importance trees was great 


warrant special section the 
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FIGURE 


herd horses grazing the 
the city. 


short grass the Laramie Plains, not far from 


The treelessness and low eminences the plain are characteristic. 
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10.—Log schoolhouse miles from 


Laramie. many such schoolhouses the 
treeless, waterless plain school children must 
carry their own drinking water each day. 


city ordinances. The regarding 
them 1900 read follows: Any per- 
son who shall tie any horse, mule 
other beast burden any growing 
tree within the limits the City 
owner said tree, shall fined 
sum not exceeding twenty dollars, upon 
conviction before police justice the 
City Laramie; and any person who 
shall wilfully, without permission the 
owner, destroy mutilate any growing 
tree said city, shall deemed guilty 
malicious mischief and 
viction thereof, shall fined sum 
not exceeding fifty 
trees are carefully tended and irrigated. 
Along some streets every tree, large and 
small, has hollow tile inserted the 
ground near the trunk 
through which water may 
nearer the roots. 


penetrate 
other cases, 
shown Figure 19, mound earth 
about the trunk holds water. 

The commonest method irrigating 


abruptness transition 
shaded, irrigated lawns. 


showing 


Laramie, 
from 


lawns and trees Laramie, most 
cities, with hose and sprinkler (Figure 
Many are attached silcock 
the house, but some cases the hose 
emerges from the lawn point where 
underground system pipes comes 
the surface. However, citizen not 
liberty water his lawn any time 
1900 the city was divided 
into four districts, each which had its 
specific hours and special days the 
week for watering. 


chooses. 


Today the laws are 
still strict, and important 


FIGURE 12.- 
Channel characteristically irregular and shift- 
ing. some dry years practically all water 
the river used for irrigation and the channel 
nearly dry. 


Laramie River wet year. 


irrigate much possible during the 
allotted time that sprinklers are not 
turned off even during shower. The 
picture (Figure 20) was taken immedi- 
ately after 15-minute downpour when 
nearly half inch rain fell. 
Regulations for the use water 
Laramie 1938 are officially follows: 


Water 


person, persons, company corporation 


shall unlawful for any 


draw water from any water pipe 
hydrant within the limits the City 
Laramie, use the same for irrigating 
gardens, 


lawns, 


trees, let water therefrom 


except for culinary, household manu- 
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facturing purposes only, any time, 
any way, except provided the 
terms these regulations. 


Shall Prevent Waste 


Sec. shall unlawful for any 
person, firm corporation using water 
from the water system the City 
Laramie allow water taps, faucets 
permit the water run therefrom 
freezing pipes, for the purpose 


Nm 


Users water situated the west 
half any block where the alleys run 
north and south, and the north half 
any block where the alleys run east 
and west, may use water for irrigation 
during the periods from a.m. and 
from p.m. Tuesdays, Thurs- 
days and Saturdays every week, and 
Sundays irrigation permitted. 


Exceptions 


Sec. The regulations the pre- 
ceding section shall not apply the 


FIGURE 13. 


cooling milk other substances. 
shall unlawful use water for irriga- 
tion that water escapes outside curb 
lines flows street gutters. 


person, persons, firm corporation 
use permit the use water from the 
City water system for the purposes 
irrigation, except follows: 


shall unlawful for any 


Users water situated the east 
half any block where the alleys run 
north and south, and the south half 
any block where the alleys run east 
and west, may use water for irrigation 
during the periods from a.m. and 
from p.m. Mondays, Wed- 
nesdays and Fridays every week, and 


Sundays irrigation permitted. 


Swimming pool near Laramie River. 


following users water who are hereby 
limited the period p.m. p.m. 
Mondays. Wednesdays and Fridays 
each week; all properties Albany 
County, School District No. 
operated and all public 
properties. 

bery may irrigated daily reason- 
able amounts, but only during hours 
specified for each particular 
users set forth above. 


New lawns and new shrub- 


Sec. shall unlawful for any 
person use hose without nozzle 
and the outflow through the pipe, nozzle 
other aperture shall not greater 
than one-quarter inch diameter; and 
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14.—Main irrigation ditch ranch 
near Laramie. From distance 
detected narrow strip green through 
brown range land, and the thin line trees 
watered it. 


use hose pipe that has been cut, 
broken, worn injured permit 
water leak through the same. 


Private Paved Area-Ways 


areas 


The use water paved 
whether 


buildings for the purpose washing 


cleaning the areas hereby prohibited, 
except special permission the City 
Engineer. 


Notice 


Sec. regulations will 


strictly enforced their entirety, and 
this publication constitutes due and 
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legal notice all users the City 
Laramie who are taking water from the 
City water system. 

ELMER NELSON, 


City Engineer. 


The city Laramie from the year 
its founding has made use water from 
natural artesian springs not 
the base the Laramie 
Interbedded 


Mountains. 
sandstone 
the Casper Formation 


the mountains themselves, 


FIGURE 
lined with shade trees. 
most numerous tree, which Laramie has many 
beautiful examples. 


Laramie’s broad streets 
The cottonwood the 


sharply westward toward Laramie, which 
situated plain truncated over- 
Wells within the city 
tap water-bearing sands the Casper, 


lving sediments. 


and several important springs emerge 
The Artesian 
basin comparatively small, and the 


through natural fissures. 


collecting basin within few miles 
the springs, that the effect the 
drought the early was markedly 
City Springs. only mile from the east 
edge the city the very early days 
flowed into ditch which carried water 
the city the first years settlement. 
Since however, the water has been 
conducted through pipe line, and 
recent years flowed much smaller 
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The supply sufficiently high above 
the city maintain pressure 
city mains gravity, and pumping 
not ordinarily necessary. However, 
the last two the natural flowage 
from the springs has been insufficient 
for the needs the city, partly because 
the city’s growth population and 
partly because diminished 
sulting from long-continued withdrawal 
water from the natural storage basin. 
Twenty years ago the population 
approximately 5,000 people used 2.600,- 
000 gallons day. while nearly 
11,000 people use approximately 4,750- 
000 gallons day. one time the 
natural from the springs was 


17.—Liberal Arts Building, Univer- 
sity Wyoming, one the beautiful new 
buildings the campus. The grounds have 
been well landscaped and liberally planted 
trees and shrubs. The campus has number 
beautiful new buildings. 


meet this need, but 
present the flowage only 3,500,000 
gallons day and the remainder must 
lowering the water table several feet. 
small portion the supply drawn 
from Pope Springs (Figure 
Soldier Springs. All three springs are 
the natural artesian variety, where 
deep opening allows water escape from 
tilted layers sandstone where 
accumulated under the 
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channel roots tree; common method 
irrigating trees 


increase, with greater 
need water, and probably also the 
supply kept even its present 
supply must met, for the present 
quantity used greater than that being 
naturally added the Artesian basin. 
The cost tapping new source would 


wh 
wee 

mound around base 
tree. small reservoir formed makes 
irrigation easier. This method usually used 
only for small trees. 
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20.—Irrigating lawn with sprinklers. 
Hours for such irrigation are definitely limited 
city ordinance. See text. 


considerably heightened the neces- 
sity for purification, surface water 
were used. The present supply, 
issuing from bed rock into carefully pro- 
tected reservoirs, needs treatment. 
Thus the city faces real problem 
expense well actual quantity 
water 

The people Laramie today pay 
specific bills for use water. There are 
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neither meters nor flat rates. Many 
people feel that arid region water 
should used abundantly beautify 
the city, well for domestic pur- 
poses, and free water, subject the 
restrictions quoted from the municipal 
ordinances, encourages use. 
increasing needs are met. the 
possibility curbing waste 
ducing meter system worth con- 
sidering, and some persons have sug- 
gested for wells 
would not augment the supply, since 
wells would tap the same water-bearing 
sands from which the springs flow, and 
the water content those sands 
already diminished. 

important possible source future 
supply the Medicine Bow Mountains, 
miles west the city. Because 


their height above the surrounding coun- 
try, they receive much more rain and 
snow than the Laramie Plain. The 
little town Centennial, the base 
the mountains, receives more than 
per cent more rain than does Laramie, 


21.—City springs, outskirts Laramie. Reservoirs carefully protected widely 
spaced double fence. Mountains background, 
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22.—Lake Marie, the Medicine 
Mountains. Snow lies slopes all sum- 
mer. Crest range pure white quartzite. The 
range locally and affectionately called Snowy 
attraction. 


and not infrequently the annual rainfall 
twice great. Higher the moun- 
tain the quantity much greater. The 
Medicine Bow National Forest which 
covers the slopes not only gives evidence 


bd 


the greater precipitation but also 
forms permanent regulatory influence 
upon the flow streams emerging from 
the mountains. 
are numerous lakes (Figure 22) the 
higher sections, and snow lies some 
the sheltered spots during the entire 
tributaries the Laramie 
River and others, National Forest Ser- 
vice measurements show that snow 
late March has accumulated 
depth 100 inches. The water 
supply therefore plentiful, and not 
diversion and long pipe line, with the 
purification plant which would neces- 
sary, make the project adding this 
source the present supply expensive, 
but always possibility and allays 
any fears which Laramie may have 
water shortage. 

The rock source Laramie’s present 
supply water used others beside 
the municipality. University 
Wyoming has its own wells, and 1938 
has constructed new irrigation system 


23.—Irrigation ditches the campus the University Wyoming. Sand bags divert 


water from one channel the other. 
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sity Wyoming campus. Sandbags provide 
the dam and tiny trenches through the lawn 
direct the flow toward trees desired. 


for its campus. Nearly all the walks 
across its broad lawns are paralleled 
concrete ditches, and somewhere the 
campus water flowing through them 
every day. Figure shows the method 
diverting water from one ditch into 
branch concrete canal, means 
sand bag barrier. Where actual irriga- 
flooding, shown Figure 24. Here 
sand bags are piled along and across the 
small ditch, forcing water out over the 
lawns. Smal! trenches inches across 
and inches deep are cut intervals 
through the turf, conduct water 
gardens groups trees. Though 
much the campus built shallow 


grassy basins which facilitate the spread 
water, some sections sprinkling 
still necessary. 

Water abundant Laramie, scarce 
the surrounding plain. 
structure has been favorable for rela- 
tively large supply, adequate, not 
ample, for all the needs the people 
the present time. The supply has 
been easily and cheaply obtained since 
purification unnecessary and the slope 
from spring town makes gravity 
supply. But today Laramie looking 
the future, for her water problem 
may become critical. large quantity 
quired the beauty the community 
maintained. Whether the first 
step conservation through meter 
system, addition more water 
from distant mountains, she need not 
fear water famine. Fortunate indeed 
this respect this city the plains. 

Note: The writer wishes thank Miss Ruth 
Linder, Geographer the University Wyo- 
ming, for much the iniormation contained 
this paper, and for the opportunity see and 
learn about the region, for without her assistance 
would have been impossible. Mr. 
Nelson, City Engineer, also kindly contributed 
statistical and other information concerning 
Weather Bulletin 209 the Uni- 
versity Wyoming Agricultural Experiment 


Station forms the source the meteorological 
data. 
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CHEESE REGION SOUTHEASTERN WISCONSIN 


Loyal Durand Jr. 


Southeastern Cheese Region, 

located part the drumlin 

district southeastern Wiscon- 
sin, one the outstanding dairy sec- 
tions the United States. Dodge 
County, the core political unit the 
region, the leading cheese-producing 
county Wisconsin, accounting for 
over ten per cent the state’s output. 
The region produces over per cent 
Wisconsin cheese and the state, turn, 
contributes more than half the na- 
tion’s cheese. The Dodge region covers 
area approximately 1,500 square 
miles, and extends from its Dodge 
County center into several surrounding 
political units. 


TYPE LANDSCAPE 


Many visible elements the land- 
scape attest the importance dairy- 
ing general and cheese manufacture 
cent which are painted red, are the 
most characteristic landscape features 
barns are the silos, many white con- 
crete, and the region whole has 
average more than one silo per farm. 
Milk houses, cattle yards, 
tures, and substantial acreages marsh 
pasture, woodland pasture, and upland 
permanent and rotation pasture are all 
obvious signs the outstanding rural 
industry the region. 
large herds cattle, averaging more 
than 100 number per square mile, are 
evident the region during the warmer 
portions the year, and may seen 
winter days, huddled the shelter 
the straw stack remaining from the oats 
and barley threshing the preceding 


summer. rural crossroads sites are 
located the 220 cheese factories the 
region. These long low structures are 
preferably built into the side hill, 
where the lower, below ground portion 
can serve for cheese-making and cheese- 
storage rooms, while the upper story 
can utilized living quarters for the 
cheese-maker and his family. Other 
landscape features reflecting the interest 


THE SOUTHEASTERN 
CHEESE REGION 


WISCONSIN 
1938 


MILWAUKEE 


Southeastern Cheese Region 
Wisconsin northwest Milwaukee and 
northeast Madison. Dodge County the 
leading cheese-producing county the state. 


the Dodge region are found the vil- 
lages and small cities, where large dairy 
them condenseries, and 
some them corporation-owned cheese 
Warehouses, 
cheesebox-fabricating plants, milk col- 
lecting stations, and small manufactur- 
ing establishments 


factories—are 


desirable 
Landscape elements 


daily recurrence within the South- 


eastern Cheese Region likewise empha- 


Trucks filled 


size the local interests. 
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WISCONSIN 


FACTORIES 


LICENSED 1936 


FIGURE 2.—Cheese factories operating 
Wisconsin 1938. Compare with Figure for 
location the Dodge region. The inset shows 
creameries that made some cheese, but are not 
usually engaged the latter occupation. 


with milk cans cover daily routes from 
farm farm cheese factory cheese 
factory, and tank trucks convey larger 
the markets Great Lakes cities. The 
generally rectangular network gravel 
and concrete highways 
routeways for the farm auto, truck, 
wagon, sleigh its daily short jour- 
ney from farmstead cheese factory. 
The life the rural portions the 
region pulsates response the rigid 
year requirements intensive 
dairying, while the rhythm life the 
urban centers likewise reflects strong 
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imprint the regional interest, since 
many the local factory operations are 
based either upon the use milk 
raw material upon the surrounding 
dairy farmers consumers products 
used milk production. 


SETTING THE REGION 


The Southeastern Cheese Region occu- 
pies part the drumlin country the 
humid continental short summer Dfb 
climate glaciated southeastern Wis- 
consin. generally thick drift cover, 
the top which etched hundreds 
individual drumlins, the 
underlying limestone bedrock. 
toward the eastern and western portions 
the region two escarpments project 
through the rolling lower 
magnesian escarpment west 
produces series undulating uplands 
with locally rock-controlled surface. 
while the Niagara escarpment the east 
rises narrow pastured and wooded 
rocky ridge throughout much its 
extent across the region, attains 
idealized cuesta form for few miles, 
and eventually disappears 
glacial mantle. 

The drumlins the Southeastern 
Cheese Region range from clusters 
long, low elliptical hills fifty feet high 
and mile more length, short 
stubby rounded oval hills one hundred 
feet elevation and barely half mile 
long. They are commonly oriented 


3.—An excellent farmstead the Southeastern Cheese Region Wisconsin. This 
located between Beaver Dam and Horicon, the heart the region. The silo has been filled, and 
surplus corn shocked the field for future shredding 
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FIGURE 4.—A representative farmstead the Southeastern Cheese Region. Enlargement the 
barn has been made possible the building second structure the rear the first. Note the 


glacial boulders the foreground. 


region, their alignment thus being 
harmony with the arbitrary man-made 
rectangular land system. However, cer- 
tain parts the drumlin area have hills 
marked northeast-southwest trend. 
Where such the case non-harmonic 
conditions commonly prevail, 
and road patterns depart the 
angles ranging high degrees. 
Long narrow fields devoted hay, 
corn, oats, and barley the 120-acre 
average farm the region reflect the 
outstanding drumlin 
tivation parallels the long axis the 
individual hills, the fields occupying the 
sides and crests, and even the swales 
between two drumlins, providing the 
latter case that drainage naturally 
satisfactory has been furnished 
man. woodlots crown individual 
drumlins, commonly occupying the steep 
slope the stoess end, but occasionally 
the steep side slopes. woodlots 
are mixed hardwoods, with maple and 
basswood predominating the eastern 
part the region and oak and hickory 
the western portion. The distant 
vista thus one 
crowns depict individual drumlins, but 
where not all drumlins are wooded. The 
second outstanding feature the distant 
skyline the farmstead drumlin. 
Houses, barns, and silos the farms 


located along drumlin-crest highway 
are more striking the scene than are 
the farmsteads located the slopes 
the drumlin swales. 

The Southeastern Cheese Region lies 
the outer fringe the market milk 
tances forty sixty miles separate 
the area from Milwaukee, and the great 
intensity dairying close that city 
makes unnecessary for 
tributors tap the Dodge area; Chicago, 
150 miles away, reaches for milk just 
its border. The southern margin the 
region thus one intensive competi- 
tion among cheese factory, condensery, 
and Chicago distributor. The heart 
the area, however, over the competi- 
tive border, and the cheese industry 
the region has been able maintain 


FiGuRE 5.—The Duenow farmstead. (See 
farm pattern map, Figure 15, for location.) 
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itself part because the geographical 
position. 

Factors unity the landscape 
the Southeastern Cheese Region are 
associated with its outstanding regional 
many respects areal convenience 
selected for purpose, evident that 
its characteristic landscape, about which 
defined, its core. The charac- 
teristic landscape spreads outward with 
decreasing intensity until the borders 
the region the landscape merges with 
others through zonal belt, which may 
upon occasion sharp and definable 
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8.—The Kraft-Phenix cheese factory 
Beaver Dam, Wisconsin. 


compromise border. The Dodge Cheese 
Region border marked visibly the 
outer edge cheese manufacture, the 


6.—The long upper portion the cheese factory used milk-receiving 
and cheese-making rooms are the excavated lower portion the building. Note the barn and 
twin silos the drumlin-crest farm the right background. 


terms single natural cultural 
element. More commonly the regional 
border compromise between various 
changing elements; hence the viewpoint 
the investigator determines upon 


FIGURE 7.—Milk delivery Dodge County 


cheese factory. Muenster cheese the product 
the plant. 


dropping the crossroads cheese factory 
from the cultural detail the 
change the landscape association 
also marked changes characteristic 
changes are mantled under the general 
continuing dairy industry. 
Since cheese manufacture carries with 
characteristic set cultural forms, 
the outer border largely one wherein 
competing uses for milk force the cheese 
factory from the cultural scene. Thus 
the regional border marked (1) 
thinning out and eventual disappearance 
the cheese factory; (2) the move- 
ment milk many and diverse ways 
and directions; and (3) competitive 
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Dodge County gravel highway 
drumlin crest. The daily travel the 
farmer the neighboring cheese factory over 
this type roads are good repair 
all seasons, but are temporarily blocked 
drifting snows winter. 


zone single milk-use nor milk 
plant dominates the local scene. 


INDUSTRY 


The Southeastern Wisconsin Cheese 
Region 1937 produced somewhat more 
than million pounds cheese (Wis- 
consin 324 million), nearly per cent 
the state production. and 
Muenster cheese, the product for which 
the region noted, ac- 
counted for million pounds, per 
cent the state’s production, and these 
half the total output the Dodge 
Region. Other varieties cheese fab- 
ricated the area included nearly ten 
million pounds cream, nine million 
pounds American, half million 


limburger, and substantial output 
both French and Italian varieties. The 
outstanding production factors the 
Dodge Region recent years have 
brick cheese manufacture coupled with 
(2) increase the total cheese out- 
put. This has resulted increasing 
percentage and output varieties 
cheese other than brick, the most marked 
shift having been American, cream, 
and the Italian varieties cheese. 
Economic and human factors largely 
toward varieties other than brick. Re- 
years have low 
prices for brick cheese; huge surpluses 
cheese, particularly brick and Ameri- 
can, have been stored 
where they now lie the root political 
agitation for national governmental 
spending stabilize the cheese market. 
Tariff walls protect some the foreign 
cheese manufacturers Wisconsin, not- 
ably the Swiss. With certain market 
factors thus upset, the Italian varieties 
have recently paid 
cheese has been imported into the United 
States increasing quantities. 
have Economic forces and factors 
operating broadly set the stage; the 
presence Italian cheese factory 
one location the Southeastern Cheese 


Region served stimulus. Many 
factories the vicinity shifted pro- 


the drumlin country the Southeastern Cheese Region Wis- 
crown many the drumlin crests. (Courtesy Prof. Credner.) 
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duction Provolone, Provoletti, Asigo, 
and other Italian varieties. The land- 
scape the portions the Dodge 
Cheese Region shifting was somewhat 
modified; low brick and concrete smoke 
houses have been erected the sidehills 
adjacent the crossroads factory 
order care for necessary smoking 
the cheese. Thus within 
itself visible landscape elements help 
distinguish certain types product 
fabricated the area. 

The chief working unit the cheese 
industry, matter what the product, 
the crossroads factory. These frame 
structures, whose characteristic site and 
situation has been indicated, are most 
numerous the southeastern portion 
the Dodge Region, where they are 


FIGURE 


the average but two and half miles 
removed from one another, and where 
several individual square miles contain 
two cheese factories, and one has three. 
Their spread increases four and five 
miles toward the western 
portions the region, and 
thence gradually widens into the com- 
petitive areas toward the outer regional 
border. 

The cheese industry built upon the 
product the 220 factories. 
these units, with its small surrounding 
territory from which draws its raw 
material, the atom within the region. 


Each 


The combination these 220 units 
their larger association gives the 
eastern Cheese Region its distinguishing 


landscape character. Not only these 


Drumlins aligned north-south direction, harmony with the man-made rectan 


gular pattern. Notice the field and road relationships individual drumlins. The north-south road 
the western portion the area bends around the base drumlin 
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view detail the drumlin landscape. The fence the center divides two 
farms. one farm the fields are long and narrow and parallel the long axis the drumlins. This 
usual the sections large drumlins. (Courtesy Prof. Credner. 


individual units compete with each cheese factory. The result this the 
for territory and milk, but they compete milk 
with the condensery and large urban routeways. 


north-south and east-west survey pattern has been stamped this area, 
can seen examination the farm boundaries. Within the farms the longer axis the fields 
parallel the drumlin alignment. The major highway 151) crests and swales 
the 
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SQUARE MILE WITH CHEESE FACTORY 
THE SOUTHEASTERN CHEESE REGION WISCONSIN 


14.—Cheese manufacture within the Southeastern Cheese Region widespread, although 
there somewhat concentration cheese factories the southeastern part the area. Each 
the shaded areas the map square mile (section) with cheese factory. Some the sections 
have more than one cheese factory located them. 


COLUMBUS 


FARM SIZE DIRECTION AND 
PATTERN AND DESTINATION 
OCCUPANT MILK 


1938 OCTOBER 1938 


DAM, KRAFT-PHENIX CHEESE, % 


CHEESE, MILES MILES 
MILES 
SUN PRAIRIE CREAMERS 


Y DANE CO “EAST BRISTOL CHEESE. MILES 
EAST CHEESE, MILES 


MARSHALL, CHICAGO FLUID MILK MILES 


EAST BRISTOL, CHEESE, 242 MILES 


FiGuRE farms along the competitive border the Southeastern Cheese Region send milk 
many directions. Only part does the milk move cheese factories, and portion the border 
reached the northern edge the Chicago fluid milk market. Note the size the farms. The 
typical farm operator the region native-born white German descent. 
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4 
AMERICAN 


1937 TOTALS 


STATE WISCONSIN 324,336,309 LBS. 
SOUTHEASTERN CHEESE RE. LBS. 
DODGE COUNTY 33,362,185 LBS. 


FIGURE 16.—Cheese production the South- 
eastern Cheese Region Wisconsin. Recent 
years have seen increase Italian, American, 
and cream cheese output. Brick and Muenster 
cheese, for which the region has been nationally 
famous, have declined relatively output. 


representative cheese factory the 
region the Rock River factory, one 
receiving million million and half 
pounds milk raw material each 
year; with this quantity falls the 
modal group both factories the 
region and the state. Eighteen farmers, 
all whom reside within two and half 
miles the Rock River factory, deliver 
7,000 pounds milk day June, the 
flush month, and under 2,000 pounds 
day the low production month 
January. housing the 
enterprise owned the surrounding 


2. 


DODGE, 


CONDENSERIES CREAMERIES RECEIVING STATIONS 
1938 


FIGURE 18.—Notice the relationship the 
plant location the railroad lines. Unlike the 
cheese factories the creameries and condenseries 
are located the cities and villages, and 
railroad sidings. The receiving stations shown 
this map are the large ones; they receive milk 
for city markets, for condenseries, for the 
Kraft plant Beaver Dam. 


farmers, but rented them cheese 
operator and warehouse owner near- 
village. This individual, who owns 
some factories but rents others, 
does the Rock River factory, sees 
the collecting, warehousing, and sale 
the cheese. hires the cheesemaker, 
who paid the pound cheese 
produced, and determines the variety 
cheese manufactured within the 
skill and capability his cheesemaker. 
Thus the region’s outstanding industry 
handled, and pyramided upon 


17.—The Rock River cheese factory. 


The building built into the side drumlin. 


Another drumlin appears the distance. scene November; fall-plowed field the fore- 


ground. 
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FiGuRE view the Rock River 
cheese factory. This the storage room, dug 


out the drumlin side. The day’s make 
Colby-style American cheese the table. 
the background are basswood cheese boxes, each 
which will hold four cheeses. (Courtesy 
Prof. 


enterprises. 

The small factory has been gradually 
disappearing, although still well 
entrenched regionally. The decrease 
total number over period has 
been the result (1) 
portation, both from the standpoint 
hard roads and the maintenance 
winter transportation, and (2) competi- 
tion with the large corporation-owned 
cheese factory and condensery, able 
pay more for raw material and transport 
longer distances their generally 
more efficient manufacturing units. Thus 


FIGURE 20.—A former cheese factory, now 


remodelled into night club. Many factories 
located the concrete roads the region have 
been closed, for the milk can easily trucked 
the larger plants the village and small cities. 


new urban units fabrication have 
appeared and several the crossroads 
units have been removed the 
landscape, modified meet changing 


regional conditions. 


OUTLOOK FOR THE REGION 


The cheese industry well established 
the Dodge Cheese production 
has increased during the past ten vears, 
intensifying the relative 
portance the area the industry 
Wisconsin. This has 
plished with fewer manufacturing units 
and shift both larger factories and 
greater variety types cheese, 
trend that will doubtless 
light present economic conditions. 
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LAND UTILIZATION THE UNIVERSITY LAKE 
DRAINAGE BASIN 


Erickson and Levitt 


NIVERSITY Lake, artificial 

lake formed the damming 

two miles southwest Chapel Hill, the 
seat the University North Carolina. 
The lake, formed six years ago, has 
been filling rather normal rate for 
the section the country which 
lies. 

Henry Eakin has determined that 
during the first three years the 
existence, silting has taken place the 
rate 21.92 acre-feet (Henry 
Eakin, Reservoirs, Tech- 
nical Bulletin No. 524.) 

University Lake was impounded for 
the purpose supplying water Carr- 
boro, Chapel Hill, and the University 
North With original 
storage capacity 624,098,500 gallons, 


Carolina. 


figure far excess the present 
needs only million gallons, 
estimated that the continued rate 
filling will take years before the 
water supply for the towns 
seriously threatened. Nevertheless, 
study the drainage basin the lake, 
comprising square miles, reveals the 
causes for the silting which 
place this reservoir and many others 
this and addition serves 
type study for land utilization and 
the problems confronting the farmers 
the Piedmont region. 

Agriculture has been 
occupation the people since the first 
settlement the land, and very little 
change has during the 
course many years land use. 

Large areas forested land were 
cleared and placed cultivation with 
very little attention devoted 


maintenance soil fertility 
prevention soil erosion. Land was 
plentiful and when the fields were worn 
they were abandoned and new 
fields placed under cultivation. 

Today, the farms, with few excep- 
tions, are infertile, the land mined its 
fertility, the soil washed the bottom 
lands, gullies traversing fields, and 
farm buildings dilapidated. only 
with grim struggle that most the 


SOIL TYPES 


[[]] 4c amance 
APPLING 
JCECIL 
|CONGAREE 
OAVIOSON 
OURHAM 
GEORGEVILLE 
SYIREDELL 
ORANGE 


1.—Two main series soils dominate 
the area—Georgeville the north and Appling 
the south—but the soil pattern 
everywhere complex because many minor 
diversities terrain. 
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people farming the area derive bare 


subsistence from their impoverished 


acres. 
TOPOGRAPHY 


The University Lake drainage area 
rolling upland ranging from 400 
500 feet above sea level with occasional 
residual hills within the basin, and along 
the outer border, rising several hundred 
feet higher. 

The northern per cent this basin 
drained Neville and Morgan creeks, 
while the 
Price and Mill only 
along these creeks and some the 


drained 


SOIL TEXTURES 


icLay 
VZASILT LOAM 
GRAVELLY SILT LOAM 
STONY SILT LOAM 
(SANDY LOAM 
COARSE SANDY LOAM 
[STONY SANDY LOAM 
MIXED 


silt loam the Georgeville 
prevails the north and the sandy phases 
the Appling the south. Cotton and tobacco 
are found the phases, whereas the 
requirements corn soil texture and type 
are not so exacting, 
the entire area. 


sandy 


and corn scattered over 


GEOGRAPHY 


interstream divides that areas with 
slopes are found. The greater 
hills with slopes but occa- 
slopes and 
slopes (over are 

studies 
made the region, but outcrops tend 
show that the underlying rocks are 


sionally even 


geological 


complex crystallines, consisting gran- 
ite, gneiss, schist, diorite, gabbro, horn- 
blende, silicon, shale, and other related 
rocks. 


CLIMATE 


the chief 
conditions 


Adverse climate one 
for the found 
The mean temperature 
for the past nine years 61.6 degrees 
which the temperature 
The 


these 


causes poor 


here. annual 


frost-free 
for days. 
(From reports the weather station 

These 


average 


period 


that 
than physical weathering prevails. Fur- 


tend show 


figures 
chemical 


thermore, shows that the ground 
not for 
time and that the agents erosion can 
work the land practically the entire 
year. 

The rainfall for the 
period 47.7 inches, well distributed 


frozen great 


annual 
throughout the year with maximum 
during the months July and August. 
The rainfall received the area 
the heavy shower type. The average 
number days with one more inches 
rainfall Although the figure 
not high, per cent the annual 
and 


usually the growing season when the 


during these days 


ground constantly being cultivated. 
Under such climatic conditions, native 


vegetation coniferous 


and 


deciduous trees. 
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SOILS 


The soils belong the Gray-Brown 
forest group and consist the George- 
ville, Alamance, Appling, and Durham 
series, with scattered areas Iredell, 
Davidson, Cecil, and series. 
The Georgeville soils 
slates fine-grained rocks 
cover most the area. 

cultivated fields the topsoil has 
dark red color when moist and light 
the topsoil has average thickness 
about seven inches. The subsoil, com- 
posed compact clay, has slight 
purplish maroon shade with aver- 
age thickness two feet 
into heavy, red silt loam for about 
foot before grades into the horizon. 

Georgeville soils are subject ready 
erosion and both sheet and gully damage 
around the drainage basin are 
evident almost every cultivated field 
and they are easily distinguished 
dark areas exposing the 
two and three feet depth are also 
numerous and 
tillage necessary and the use only 
close-growing crops above 

Alamance soils also derived from 
talline rocks, chiefly slates, have just 
about the same depths the different 
horizons. They are light color, us- 
ually grayish-yellow the topsoil and 
the subsoil. They 
are slightly less erosive than the George- 
ville, but again sheet erosion and gully- 
ing are common throughout. 

The soils derived from slates are good 
for the growing grains, clover, grass, 
and 

Appling and Durham soils are derived 
from light-colored rocks, especially gran- 
ite, schist, gneiss, rocks. 


The topsoils the series are thicker 


3.—A road cut into the Georgeville 
soil series reveals how sharp the distinction 
between the horizon and the 
The Georgeville soils are subject rapid erosion 
unless contour tillage practiced. 


than the Slate series two five 
inches. The Appling soils have light 
grayish-yellow 
posed sandy loam with thickness 
about inches below which the sub- 
soil changes friable 
part the subsoil, the color changes 
and red mottled clay. 

The soils are subject severe sheet 
and gully erosion and are more erosive 
than any other type found within the 
basin with the exception the Cecil 
series which are very limit- 
area. Appling soils are good 
for tobacco, truck, and general farm- 
ing. 

Durham soils have grayish- 
average thickness inches. The 
gradually changing heavy sandy 
clay depth three feet when the 
horizon becomes gray 
with yellow rotten rock. Again, sheet 
erosion quite active but these soils are 
less erosive than the Appling soils. The 
types the soils, 
more than any other soils the Pied- 
mont, are suited the production 
tobacco. 


The other soil series, Cecil, 


Davidson, and are rather limited 
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inarea. They are all subject erosion 
and stand high the list erosive 
soils North Carolina. They are not 
very fertile, but can used with some 
success the production grains, 
corn, and clover with some types fairly 
suitable for cotton and tobacco. 

The soils the University Lake 
drainage basin general can classi- 
fied have all been 
subject severe erosion due the 


FIGURE 4.—Soil wash, extensive that 
single season deep furrows, con- 
stitutes one the major problems many 
the soils the South and results heavy loss 
productivity. 


relief, climate, and type agricultural 
practices. The topsoil 
intact except rare places, but has 
been removed sheet erosion and 
gullying. The amount sheet erosion 
that has taken place can readily 
observed everywhere the basin. 
many places the topsoil completely 
removed, while others there from 
four five inches topsoil remaining. 
Considering the area whole, 
safe say that the region has been 
severe sheet erosion with per 
cent the topsoil removed. 


LAND UTILIZATION 


presents the composite land 
utilization this area the present 
time. Since erosion the biggest prob- 


lem facing the farmer, the system 
mapping employed based open and 
closed cropping. 

Roughly speaking, per cent this 
area forests, per cent fallow 
land, per cent open crops, per 
cent closed crops, and per cent 
pasture. The percentage open crops 
much more impressive consider 
the open crops relation the total 
land cultivation. From this point 
view may seen that 67.6 per cent 
the crop land open crops. 

Much the forest 
scrub-pine forests land that has been 
abandoned and has since grown 
natural vegetation evidenced the 
still obvious plow furrows 
tracts. Very little the forest acreage 
under proper management thinning, 
cutting, and selection, while somewhat 
larger part seems the process 
being completely stripped for use 
firewood pulp. 

the land lying fallow, roughly 
possession land banks and absentee 
owners. Some the land still retains 
much its topsoil and could devel- 
oped into good farm land were put 
protective cover crops woodlands, 
and destruction. 


PEOPLE 


There are approximately 800 persons 
living the University Lake area. 
these, per cent are white and 
cent Negro. 

The average farm tenure years 
and there are 4.9 persons per farm 
family. They live farms averaging 
acres, which they cultivate 
six these having been 
cleared since the farm was first occu- 
pied. There are 9.8 available acres 
pasture land per farm. 
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UTILIZATION 
UNIVERSITY LAKE 
DRAINAGE BASIN 


OPEN CROPS CLOSED CROPS 


corron PERMANENT PASTURE 
MB corn [727 TEMPORARY PASTURE 
osacco [733 GRAINS - WHEAT, OATS. RYE 


FOREST 
FALLOW 


FIGURE 


The scattered pattern land use and occupance, with pasture and cropland set 


were forest matrix characteristic much larger section the South than represented 
this study. 
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LAND UTILIZATION 


LAKE 8% 


FOREST 51% 


FALLOW 


PER CENT OF TOTAL AREA 


FIGURE 6.—The use the land, expressed 
this chart percentages, confined largely 
forest, fallow, and corn, almost per cent 
the aggregate. Pastures occupy seven per 
cent, grains per cent, cotton per cent, 
and tobacco only one per cent. 


64.4 per cent the farms are owned. 
while 35.6 per cent are cash rented 
share cropped. 


TABLE I 
Total White Negro 
Owners 64.4 87.9 12.1 
Tenants 35.6 34.4 65.6 


The greater proportion 
anted farms cultivated Negroes 
while the large number white owners 
accounts for the long average tenure. 
all the Negro farmers this area 
per cent are tenants, while only 
per cent the white farmers fall into 
this category. 

Corn, the major crop grown 
area, comprises 50.7 per cent the 
total crops grown, while grains equal 
24.5 per cent, cotton 13.1 per cent, cover 
7.5 per cent, tobacco 3.8 per cent and 
The shift here has 
been away from cotton, which was once 
the predominant crop the area, and 


others per cent. 


GEOGRAPHY 


Never- 
theless, the 13.1 per cent still too high 


each year less grown. 


ratio and can attributed mainly 
the need most the tenant farmers 
for Practically all the 
larger self-owned farms have abandoned 
cotton completely. 


The 
still raise cotton would cease 
were there substitute 
could grown intensively enough 
provide the necessary cash. Tobacco 
seems the only alternative cash 
crop for the smaller farms, 
the University Lake basin has not been 
particularly strong tobacco area, there 
seems this 
direction, especially since tobacco con- 
trol defeated and 
prices the last two years have been 
high. 

While much the soil this area 
can considered good soil, 
the true picture shows that 
culture would not the proper land 


use for the future. 


some 


been tobacco 


tobacco 


This farm area 
mature, one which the crops have 
swinging gradually from cotton 
The soil fertility exceedingly low, and 
great part the topsoil 
While 
quires excessive amount fertilizer, 


removed. tobacco 
the fertilizer use this particular area 
high. present, the farms 
area are averaging 100 pounds fer- 
tilizer acre for all cultivated acres, 
and only per cent the 
that they had sufficient fertilizer 
for their best, this area would 
marginal producer tobacco, just 
and will require 
prices the future guarantee suc- 
cessful crop, condition which becomes 
more doubtful with the failure gov- 
ernment control tobacco. 

The great loss soil fertility, due 
the type crops grown, further in- 
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FIGURE timber that has re- 
established itself upon land once cultivated 
being felled and new fields wrested from the 
cleared land, suggesting tropical 
tice, modified form. 


tensified the lack adequate rota- 
tion practices. Only five per cent the 
farms this area are practicing proper 
rotation, while per cent are practicing 
practice minimum rotation crops 
(corn-wheat-corn), while nine per cent 
report that they follow the crop-fallow- 
crop plan, and per cent have 
rotation all. 

Naturally, with the large per cent 
farms following little rotation, and 
with the great predominance open 
crop farming, erosion this area goes 
rapid rate. There much evi- 
dence straight-line plowing steep 
slopes which require following the con- 
tour, and occasionally evidence ver- 
tical furrows and slopes. 

Soil erosion control practices, suffi- 
cient for the area’s needs have not been 
adopted, despite the efforts the gov- 
ernment check erosion through con- 
trol measures and soil building practices, 
racing unit which the county provides 
for fee $3.00 per hour. 

Although the area was under control 
for cotton and tobacco, there was 
compulsion adopt soil building prac- 
tices. Seventeen per cent the farms 
are not signed either for soil building 
crop control; per cent the farms 


are receiving payments under control 
acts, while per cent are engaged 
soil building practices and per cent 
are using both crop control soil 
building measures. Nevertheless, 
estimating actual soil erosion control 
practices terracing, draining, ditching, 
and contour farming, per cent the 
farms reported erosion control 
any kind. those reporting erosion 
practices, only per cent had made 
use the county terracing unit, eight 
per cent had built terraces themselves 
with the advice the county agent 
the layout the fields, per cent 
built their own terraces with assist- 
ance, and per cent were making use 
the terraces and ditches already 
the farm when they arrived. 
farms reporting, only four had had the 
help the CCC laying out their 
fields, while four farms this area had 
Three these full 
control measures and the fourth was 
planning so. 

The farms which had the CCC help, 
well the per cent which hired 
the terracing unit, were for 
the most part the larger better 
equipped farms, either owned outright 
the farmers owned professors 
the near-by university. The farmers 


fertilizer and other practices for conserving soil 
and improving fertility, everywhere apparent 
throughout the region. 
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FIGURE 9.—Not much needed, often not 
much desired, the way habitation and 
material comfort the share-cropper who tills 
the rented land. cottage sug- 
gests low income, and many cases weak 
ambition. 


greatest need the service were 
the majority cases poor tenants who 
could not afford the rent the unit 
who were not aware the factors 
underlying erosion and loss soil fer- 
tility. was these that 
straight line plowing and 
practices were most heavily indexed. 
Here also was the greatest 
erosion. some cases tenants were 
found practicing one system, 
who were perfectly aware underlying 
causes erosion, but who stated that 
the cash necessary for erosion control 
practices was needed and 
rent and that another farm could always 
found when the present one played 


rule the better farmsteads and the better homes are the better soils, 
owned the better farmers. 


Ph 


The destruction the soil reflected 
the living conditions the people 
this area. While the farms 
section are above the average for the 
state the number livestock owned, 
actual farming conditions are declining. 


TABLE 


LIVESTOCK PER FARM 


Cattle Hogs 4.9 


Horses 4 Chickens 51.6 
Mules 1.1 Others Ol 
'Excludes 9 dairy farms (Av, 19.4) 
Excludes poultry (Av. 1000). 


With constant effort being made 
build the farm, only per 
over long period time; per cent 
reported decrease, and cent 
had the same yield. 

Seventy-two per cent the farms 
reported that they grew food sufficient 
for their needs, per cent 
their food, and six per cent did not 
grow any food for home consumption. 

into four categories: (1) Good; (2) 
(3) Poor: (4) Bad, 
adequacy and need the case 
ard and actual physical 
condition regard and 


per cents were derived: 
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TABLE III 


Standard Condition 


of Living Housing of Farm 
Fair 50 38 
Poor 
sad 6 5 22 


general standard living the fact 
that two out three farms 
average, have member working part 
time town, although living 
farm. respect housing, five per 
cent the dwellings are unfit for human 
use, and per cent are need major 
houses that are far below sub-standard 
level. The general condition farms 
this area poor fair and would 
probably worse except for the rather 
long period tenure. 

That there detinite relationship 
between the rate erosion 
standard living there can doubt. 
Certainly, this area with high 
degree erosion, most which 
result the economic conditions under 
which the farms operate and the con- 
sequent misuse the land. bring 
about solution the problems and 
the difficulties requires 
factors with the physical control and 
not enough know how 
erosion, what the proper land utiliza- 
how put the best practices into effect. 


SUMMARY 


this study plainly evident 


between the physical and social factors, 
and that thorough understanding 
the area embodies knowledge both 


the land and the people. The land 


DISTRIBUTION HOUSES 


the houses are located 
pattern houses except for these two factors. 
The houses are seen rather crowded for the 
restricted resources and advantages the area 
Many houses are old, and some are vacant. 


soils are erosive character, the region 
hilly, and the climate that 
the precipitation, chiefly the form 
rain, the heavy shower type. 
These factors themselves would make 
for eroded area. these physical 
factors predicate poor land, less 
the human factors make their con- 
tribution. 

The misuse the land began with 
the early settlers who abandoned field 
that did not give satisfactory crop, 
for newer piece ground. 


present, 
economic necessity forces the farmers 
raise crops which leave the fields open 
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much the year with cover crops 
aid keeping the top soil from washing 
away. Consequently there and has 
been constant draining land fit for 
agricultural purposes. 

Some the farmers this region 
actually not know what 
keep their fields from losing all their 
value farm areas. They are not ac- 
quainted with practices soil erosion 
control and land utilization 
work the theory that farming prac- 
tices the past are proper for the 
present and future. the land washes 
away the soil becomes infertile 
These 
farmers could profit much from informa- 
tion about 


the nature necessary evil 
lamented but not resisted. 


available from 
government agencies, the CCC, their 


assistance 


county farm agent, and education 


proven methods land improvement 
and good land use. 

Many the farmers are tenants who 
have great worry about the care 
land which they 
not own, and which they will soon 
leave. 

Many both 
owners, who are eager improve the 
land are financially unable, because 
the low prices for cotton 


them, tenant and 


crops, institute soil erosion control, 
make repairs the farm, buy sufficient 
fertilizer for their needs, make any 


contribution 


good shape. Thus poor land makes 
poor people and poor people make poor 
land vicious and ever widening 
circle. The problem must solved, 


all factors involved its causation. 
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THE SOYA BEAN MANCHURIA 


said have been used for its 
oil (as well for food purposes) 

the latest arrival among the world’s 
major commercial oil-seed crops. 
was late 1908 that the first ship- 
load sova beans found its way 
happened, that time, that the world 
oil-seed markets were short cotton 
able satisfy demands. Con- 
sequently, the new soya bean was readily 
welcomed. that late beginning 
the commercial development the bean 
has rapidly increased. This process was 
greatly facilitated the 
previous commercial oil manufacture 
required alteration order employ 
the bean. Today find considerable 
proportion the world’s vegetable oil 
requirements being met 
while ranks among 
leaders that field (Figure 1). 


IMPORTANCE MANCHURIA 
PRODUCTION 


the estimated world production 
351,455,046 bushels soya beans during 
1930, 208,298,428 bushels were grown 
Manchuria. other words, approxi- 
mately per cent the world soya 
alone. accounts for more than that 
from all the other countries the world 
Proper the only 
significant competitor producer 
the bean, but even there the amount 
does not equal one-half that concen- 


trated the relatively small country 


Deasy 


the north. Manchurian supremacy 
soya bean production, therefore, must 
acknowledged. The following table 
shows the estimated production soya 
beans the major producing countries 
during 1930: Progress 
Manchuria, South Manchuria 
Co.) 


Countries Bushels l’er Cent 
Manchuria 208,298,428 59.3 
China Proper... 25.4 
Japan... : 15,238,873 4.3 
Korea. . 20,431,745 5.8 
U.S.A... 18,146,000 


The soya bean adapted wide 
range climates, although middle- 
latitude regions, which the elements 
continentality are strongly expressed 
and which have 
humid summers, appear the most 
favored for its growth. But such condi- 
tions are found over wide areas the 
earth’s surface, many which the 
cultivation the bean unknown 
least relatively unimportant. Why, 
dominate the soya bean production 
the world? 

(1) all, Manchurian farmers, 
advantage over the rest the world. 
These regions were the home the soya 
bean. Hence they the 
bean culture. The remainder the 
world lacks this preparation, 
importance 
the world over are tradition 
and experience extremely conservative, 
and most induce them 
immediately substitute new crop 
for those they are accustomed grow- 
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FIGURE 1.—Relative importance the major 
vegetable oils, 1929. Data production 
vegetable oils unavailable. The graph does 
not represent actual oil extraction but only 
potential oil content the output the respec- 
tive crops the leading producing countries. 
(Source: Tariff Commission Report No. 
41, Second Series, 1932, 65.) 


ing. Hence, when world demands for 
crop suddenly increase, those whom 
its culture familiar generally hold the 
advantage over those who have not 
previously grown the crop. 

Thus was with the soya bean. Only 
the oriental nations (China, Korea, 
and Japan, well Manchuria) were 
fit, historically, with background 
cope with the extremely rapidly expand- 
ing demands for the bean during the 
present century. This factor, then, has 
helped them dominate the 
market today. 

(2) Manchuria still 
another factor, which helps account for 
its present superiority. While holding 
common with the other oriental na- 
tions the advantage traditional culture 
the soya bean, possesses climate 
that appears better suited the 
growth the bean plant than that found 
any other major portion the Far 
East. Although the soya bean can ad- 
just itself wide range variations 
climate, optimum exists. Under 
tropical even subtropical conditions 
such prevail south Manchuria, 
much China Proper and Japan, the 


seeds frequently fail develop and the 


pods are 


regions with 


decidedly short and cool summer, such 
those the north Manchuria, only 
the very early varieties will mature and 
such dwarf and low 
The intermediate Central Plain 
Manchuria appears possess some- 


varieties are 


thing approaching the optimum climate 
for the soya bean plant. Consequently, 
maximum yields per acre are obtainable, 
and 
grown there than elsewhere. 

Stewart, his article Manchuria 
Vital which appeared the 
Bulletin the Philadelphia Geographical 
Society 1933, gives the following 
the average yields per acre for the chief 
producing 


economically 


countries: bushels 
China and the U.S.A.; and Korea. 
the South Manchuria Railway 
Company states the following the 
average yields per acre for 1930: 
bushels Manchuria; 16.6 Japan; 
China Proper; the U.S.A.; 
and 10.5 Korea. 

With reference this second factor 
The 


climate much Manchuria appar- 


another point calls for attention. 


ently less suited the growth some 
the other world staple crops (wheat, 
corn, rice, for instance) than 
climates possible competitors the 
soya bean field. Consequently, farmers 
there tend produce beans 
nations lean toward the growth other 
crops preference the bean. 

The relatively sparse rainfall and short 
growing season strictly limit the area 
available for the profitable production 
maize. Likewise the typical Mon- 
soonal rainfall regime the country, 
with the resultant light and uncertain 
precipitation during the growing season 
for wheat (spring and summer) 


and the over-supply rainfall during 
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(mid- 
reduces the impairs the 
quality, and retards the harvesting 
that crop. 


the harvest season for wheat 


Relatively sparse rainfall, 
short growing season, and the lack 
experience retard rice production there. 

(3) contrast the other oriental 
nations, Manchuria enjoys unique and 
necessary advantage for the successful 


FIGURE 


only oriental nation possessing such 
surplus land. Other eastern countries 
are hard-pressed find sufficient land 
supply food for their teeming millions. 
Major portions all the crop land 
China Proper, Korea, and Japan are 
being utilized for food purposes, and are 
planted crops that provide direct 


They have 


far the most important soya bean producing centers are found the Far East 


Manchuria, China Proper, Korea, and Japan. Various varieties, different sort than those grown 
the above countries, are cultivated Indo-China, India, several the East Indian islands, and 
parts Equatorial Africa. The total output these latter areas small, most used locally, 
and little enters the trade channels the commercial world. The most rapidly expanding soya bean 
center during the last several years has been Eastern United States, where energetic steps are being 
taken substitute the bean for other less valuable field crops. However, the soya bean industry 


still its infancy this country. 
Heinemann, London, 1929. 


dominance world soya bean produc- 
tion, namely surplus arable land, 
quantity above that required for the 
Unlike other important crops grown 
the soya bean 
today non-subsistence crop, intended 
mainly for industrial uses and not for 


tion’s population. Manchuria 


Source: Ferree, The Soya Bean and the New Soya Flour,” 


available surplus land from which 
supply vast quantities beans the 
industrial market. Hence they cannot 
actively compete with their more favored 
neighbor world producer beans. 

oriental non-subsistence crops, but un- 
like the soya bean they require only 
insignificant quantity arable land for 
production. they 


are frequently grown rugged, hilly, 
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SOY BEANS 
EACH DOT 
REPRESENTS 2500 
ACRES 


PLAIN 


3.—Manchuria leads all the world 


soya bean production. The region the native 
home the bean, and soya bean culture there 
benefits from centuries experience and hun- 
dreds generations acquired skill. (Source: 
Bergsmark, R., Geography 
547, Prentice-Hall, 1935.) 


infertile land that 
profitably used for soya bean sub- 
sistence crop production. Hence, unlike 
the bean, the mulberry and tea crops 
not seriously restrict the total acreage 
available for the production food and 
thus are widely found both China 
Proper and Japan. 

(4) addition possessing the 
advantages more suitable climate 
and surplus arable land, Manchuria 
has the advantage over China Proper, 
its nearest competitor, two additional 
factors. the first place, her farmers 
were not hampered civil wars and 
internal strife the same extent 


stony, 


were the Chinese farmers during that 
period when the increase world de- 
mand for soya bean products appeared 
insatiable (1910-1929). Hence, the 
former found themselves 
expand production while conditions 
were favorable. the other hand, the 
evolution the growing bean industry 


China was seriously retarded. Once 


having gained the leadership, Manchuria 
has been able maintain it. 

the second place, her farmers 
possess the advantage over their Chinese 
competitors and more 
rapidly expanding system railways. 
This factor especially important with 
respect the soya bean, that crop 
chiefly market crop subject ship- 
ment. not important when the 
subsistence crops be- 
cause they are largely consumed 
near the producing farms and are not 
dependent upon cheap transportation. 
Consequently, with the relatively low 
cost per ton-mile railway haulage 
their disposal, the Manchurian farmers 
could place their bulky bean crop the 
markets profit, while many the 
Chinese farmers, particularly those 
the interior, would have had most all 
their profits absorbed expensive 
human cart methods transportation. 

summarize see that: (1) the 
oriental nations are more favored for 
soya cultivation than 
remaining nations the world, due 
the age-old presence the bean there 
and the resultant familiarity the 
eastern farmer with methods produc- 
tion; and (2) Manchuria possesses the 
chief advantages 


bean 


oriental 
favorable 
climate, and unique excess arable 
land above subsistence needs. 


nations, because more 


addi- 
tion she possessed, during the expansion 
period soya the 
advantages over China Proper, her chief 
competitor, relative political stability 
and improved communication system. 


IMPORTANCE THE SOYA BEAN 
MANCHURIA 


Having noted and explained the im- 
portance Manchuria world soya 
bean production, one might step 
further and raise the question the 
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importance the bean within the crop 
economy Manchuria itself. What 
rank does the bean hold 
various crops that country? Further, 
what factors help explain its present 
status? 

The soya bean the most important 
crop Manchuria and the same time 
its most distinctive resource. forms 
the basis for the outstanding agricul- 
tural progress that country has enjoyed 
recent decades; constitutes the 
What 
wheat Canada and coffee 
the crop which that country 
known the commercial world. 


mainstay its rural economy. 


Beans 
are staple crop most Manchurian 
farms. 1936 they occupied almost 
per cent the cultivated land the 
country, while their 
stituted some per cent the total 
output all other single crop 
found generally throughout that 
country, utilizes large percentage 
its farm land, contributes gen- 
erously the bulk its farm produce 
(Table 

This predominance the soya bean 
the crop economy Manchuria 
due combination several factors. 
The first and the most important factor 
the commercial status the bean, 
which has industrial well 
subsistence value, contrary most 
the other crops the country. the 
total bean production Manchuria for 
1930, over per cent was shipped 
markets and offered for sale. Only the 
remaining per cent was consumed 
the producer. contrast, only 13.4 
per cent the aggregate production 
all other staple crops was placed 
the markets (Manchuria Year Book, 
1932-33). money crop the only 
competition comes from wheat. 
liang grain sorghum). millet, and 
maize occupy approximately fourth, 


fifth, and tenth respectively the 
land staple crops but they are almost 
entirely consumed locally, and only 
very small export finds its way China 
and Korea. Consequently, the demands 
for the soya bean are greater and more 
diversified than are those for the other 
crops, with the result that prices for the 
former are relatively high. Thus soya 
beans yield the highest return per acre, 
are most profitable, and are naturally 
preferred the Manchurian farmer. 
“With respect 
interesting note that the crop produces 
greater returns per acre and per labor 


soya beans 


128 For most crops 
these areas are: 


too dry 


100 200 


FiGURE 4.—Natural 
tions extensive agriculture Manchuria. 
The areas assumed too rugged for the wide- 
spread cultivation most crops are the moun- 
tainous portions Manchuria. Areas receiving 
less than 400 mm. (15.7 inches) rainfall an- 
nually are assumed too dry; areas with 
less than 140 frost-free days the average each 
year are assumed they 
possess short growing season that many 
crops cannot fully mature. can readily 
seen, the eastern portion the Central Plain, 
and the adjacent foothills areas (unshaded) 
the east and northeast, are the only extensive 
tracts land Manchuria that are suitable for 
widespread and reliable agriculture. 
these areas that the cultivation the soya bean 
(as well most other crops) concentrated. 
(Source: modified from maps Murakoshi 
and Trewartha, ‘‘Land Utilization 
Geographical Review, Vol. 20, 
1930.) 
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unit than any other Manchurian 


Young, W., Chinese Colonization 
and the Development Manchuria, 
Problems the Pacific, 


give the farmer the 
largest profit and greatest 
Agriculture North Manchuria, Chinese 
Economic Bulletin, 15, 1929. 

the second place, the soya bean 
apparently well adapted 
diverse and changeable natural environ- 
ment, while many the other crops 
the country are not favored this 
respect. 


beans 


The bean yields well semi- 
arid regions, valleys subject floods 
for several weeks during 
season, and northern latitudes having 
southern Canada. less susceptible 
frost than either kaoliang corn, 
light frosts have but little effect the 
plants. grows all kinds soils and 
vields fair returns. seems thrive 
remarkably well season drought, 
and during wet seasons 
quently state that neither growth nor 
production seriously affected. Hence, 
because its adaptability various 
and fickle environments, the soya bean 
finds greater favor than other crops 
with the Manchurian farmer. However, 
should noted that the soya bean 
not entirely unsusceptible adverse 
weather conditions, substantiated 
the following extract taken from the 
U.S. Dept. Agriculture publication, 
Foreign Crops and Markets, 29, 
No. Aug. 27, 1934. 1934 soy 
bean crop Manchuria now estimated 

4,189,000 
larger crop was originally 
expected but excessive South 
Manchuria during June and North 
Manchuria during July necessitated 


between and 


short tons 


downward revision the 

the third place the soya bean, 
legume, important contributor 
soil fertility, which fact special 


importance country where general 
farming and consequently animal ferti- 
While 
uppermost the 
mind the average peasant, never- 
theless plays part fostering the 
dominance the soya bean Man- 
churian agriculture. 


lizer conspicuously absent. 
this point 


Besides occupying the largest acreage, 
producing the largest output, and fur- 
nishing the principal source cash for 
the Manchurian farmer, the soya bean 
also forms the basis for the large export 
trade that country. part 
China there cash crop which depends 
the 1930-31 Soy Bean Season Man- 
Foreign Crops and Markets, 
24, No. Feb. 23, 1932.) During 
1930, per cent the total bean pro- 
duction Manchuria was exported, 
the form beans, bean-cakes, and bean- 
oil. that time the soya bean and its 
products constituted over per cent 
the total value goods shipped from 
that country. 
bean exports that they rank 
silk China’s largest export. 


enormous are these 
ahead 


TABLE 


MANCHURIAN Crops— 1936 


Production 


Crop (metric tons) Area 
Soya Beans 4,175,453 3,415,958 
Kaoliang.. 3,980,665 2,905,796 
Millet 3,037,575 2,502,810 
Maize 2,099,134 1,294,434 
Wheat 7 882,675 1,085,284 
Other Beans. . 329,966 366,140 
Paddy Rice 437,960 173,951 
Rice 136,463 114,229 


Miscellaneous 1,020,973 962,673 


Source. Year Book, 1938." 


DISTRIBUTION THE SOYA BEAN 
MANCHURIA 


the preceding pages found that 
the soya bean output the world came 
largely from one 
may now raise the question: 
bean production 


| 


THE BEAN 309 


distributed throughout that country, 
largely confined certain districts 
and absent from 
concentration exists, how can 
explained 

The most striking feature 
apparent from dot distribution map 
soya bean production Manchuria 
cultivation within the eastern portion 
adjacent foothills areas the east and 
northeast. distribution, however, 
not unique for the soya bean, the 
distribution maps most the other 
important crops the country indicate 
the same tendency. See Murakoshi and 
Trewartha, Utilization Maps 
Geographical Review, Vol. 
20, merely brings out the 
fact that the whole the eastern part 
the Central Plain and the adjacent 
hilly lands the east and north com- 
bine the most favorable set environ- 
mental conditions for crop production 
found Manchuria. Those areas 
comprise the heart 
agricultural activity, and 
greater portion its arable land. They 
are neither too dry nor too wet, too cold 
nor too rugged, for 
production (Figure 4); hence only 
natural that the greater part the area 
devoted the soya bean 
found within that part the country. 

Although grown significant quanti- 
ties practically all the eastern portion 
the Central Plain, the 
reaches its greatest importance 
central and northern portions that 
part the Plain. the south smaller 
percentage the total acreage sown 
the least three major causes 
for this phenomenon can ascertained. 
the quality the bean improves 
and its oil-content increases 


distance northward. The north- 
ward trend further 


intensified second factor, namely 
that competition with other major crops 
somewhat less severe the slightly 
more rigorous northern portions the 
Plain. The ability the soya bean 
mature somewhat cooler climate 
and with shorter frost-free season and 
less rainfall than suitable for kaoliang 
and maize, two its chief competitors 
the amount land available for its 
cultivation the north. should 
noted, however, that the increase the 
amount land devoted crops other 
than kaoliang and maize, namely millet 
and wheat, somewhat reduces the addi- 
tional amount land available for bean 
cultivation—although sufficiently 
entirely offset this factor. 

final factor, that population 
pressure, must not 
explaining the distribution the bean. 
The southern part the Central Plain 
settled, with population 
figures per square 
those the teeming plain the Hwang 
Ho. Pressure population the land 
farm areas are given over the produc- 
tion subsistence crops. The south 
then, the great center kaoliang 
the primary food crop the Man- 
churians. contrast, the central and 
northern parts the Central Plain are 
much less densely populated and more 
land available for crops. 
Here, then, found the greatest con- 
centration bean production the 
country. 

Before leaving the discussion the 
distribution soya bean cultivation 
Manchuria, would well point 
out another characteristic its localiza- 
tion, namely the concentration the 
bean about the railways and the streams 
transportation lines determine the major 
wherein bean cultivation 
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FiGuRE 5.—Railroad map Manchuria, 


1935. The trunk-line railway for the whole 
country the South Manchuria Railroad, which 
skirts the eastern margin the Central Plain. 
This line runs through the economic heart the 
country. Along are located most the large 
cities (those indicated dots the map are, 
from south north, Dairen, Newchwang, 
Mukden, Ssupingkai, Changchun, and Harbin). 
Feeder lines branch out from this road toward 
the east, the west, and the north, thus tapping 
the agricultural, mineral, and forest resources 
those less-productive areas. Crop production 
both within and outside the Central Plain 
follows these railroads (together with the larger 
streams) striking fashion. 


chiefly carried on. Adjacent these 
may be, and probably are, 
regions equally well adapted environ- 
ment the culture the plant, but 
without ready access low cost methods 
transport they are still practically 
unused. should emphasized that 
such intensification cultivation along 
lines transport not unique char- 
acteristic the bean alone 
churia. The other crops grown there 
illustrate the principle equally well. 


CONCLUSIONS 


From the above material the following 
summary conclusions concerning soya 
beans and soya bean production Man- 
churia can reached: 


ECONOMIC GEOGRAPHY 


The soya bean has recently enjoyed 
spectacular rise importance the 
commercial and industrial world, and 
today supplies considerable proportion 
the world’s vegetable oil requirements. 

Manchuria im- 
portant source soya beans, pre- 


dominance being due to: (a) 


the world’s most 


torical factor early oriental familiarity 
with the production the crop; (b) 
climate that better adapted bean 
production than that adjacent eastern 
countries; (c) unique excess arable 
land (for the Far East) that 
necessary for subsistence purposes; (d) 
(compared with China Proper) during 
the time rapidly expanding demands 
for the bean; and (e) fairly good trans- 


above 


(again compared 
with its nearest competitor, China 
Proper) for getting the bean 


harvest cheaply world markets. 

The soya bean the most important 
being attributable to: 
well 


significance 
(a) its 
value; 
adaptability the diverse and change- 
able natural environment the country; 
and (c) its contribution soil fertility. 

The distribution the 


within Manchuria shows certain marked 


subsistence (b) its 


features: (a) the concentration pro- 
duction within the eastern half the 
great Central Plain (and adjacent hill 
land areas); (b) the greater significance 
bean production the northern and 
central portions the eastern half 
the Plain, contrasted with the south- 
ern part; and (c) the significance lines 
transportation still further localiz- 
ing production. Each 
features can satisfactorily explained 
terms certain features the 
natural and cultural environments. 
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Boyer 


distribution sugar cane 
production 
definite 
graphic and economic conditions. The 
fact that sugar cane cultivated exten- 


suggests 
relationships 


sively all the provinces, with the 
exception Pinar del Rio, indicates 
that these provinces have large areas 
well suited its culture. analysis 
cane production shows close relation- 
ships between the distribution and rock 
formations, relief the land, annual 
rainfall, seasonal distribution precipi- 
tation, soils, and the shape and coast 
line Cuba. Among the 
portant economic conditions which in- 
fluence the distribution sugar cane 
are the momentum early start 
the older sugar regions, transportation 
facilities, population density and labor, 
valorization, and land use. 

Sugar cane was brought Cuba 
its first governor, Diego Velasquez, 
the second decade the sixteenth cen- 
its introduction, the 
culture cane continued without ap- 
preciable increase until the 
time, the development sugar culture 


has had three long rapid 


seventies, 1894 and 1929 respectively, 
and interrupted periods recession, 
each about ten years long. During the 
periods expansion, sugar cane culture 
spread all six provinces Cuba; aided 
many improvements methods 


manufacture, production 


increased more than five million tons 


DISTRIBUTION CANE CULTURE 
COLONIAL TIMES 


The sugar cane industry began 
develop rapidly the later part the 
nineteenth century, although its progress 
had been exceedingly slow during the 
three preceding centuries. Sugar cane, 
introduced into the provinces Habana 
and Matanzas, remained centered there 
for more than century. The early 
cultivation sugar cane was probably 
limited areas near the settlements 
along the coast. 1760, sugar was 
being exported from Habana, Matanzas, 
Santiago Cuba, Trinidad, Baracoa, 
areal 
distribution sugar cane was apparently 
limited the vicinity these ports. 


consequently 


Habana 
ranked first production. 
trans-Atlantic 


probably 
1819 the 
sugar from 
Matanzas did not exceed one-thirteenth 
that from Habana, and 1823 was 
one-tenth. the period ex- 
1834, cane 
culture spread number areas 
the island, 


pansion, beginning about 


fishing 
developed into well-frequented harbors 
1894, the 
area sugar cane production extended 
from the eastern third Pinar del Rio 
the eastern half Camaguey; the 


ports 


for the shipment sugar. 


richest and most extensive area was 
the provinces Habana, Matanzas, 
and Santa Clara. Matanzas, with the 
greatest number sugar plantations, 
ranked first production that time. 
The number sugar plantations 
1894 the various provinces Cuba 
was: Pinar del Rio, 70; Habana, 166; 
Matanzas, 434; Santa Clara, 332; Cama- 
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guey, Oriente, 93; total, 1,100. The 
largest cultivated area per farm, 1.2 
caballerias, was also Matanzas (the 
caballeria equal 33.16 acres). Fur- 
thermore the rural population farms 
was greatest Matanzas 1899; 
there averaged persons per farm, 
whereas Camaguey averaged 
and Oriente 13; Cuba whole 
the average was 18. 

1899 each province Cuba pro- 
duced sugar cane (Table 


centage the cultivated land planted 
sidering the area cultivated land, 
Matanzas had the most intensive pro- 
duction the provinces Cuba, nearly 
four-fifths its cultivated 
devoted the culture sugar cane. 
Santa Clara nearly three-fourths 
the cultivated area was thus used, while 
Pinar del Rio only one-sixteenth 
the cultivated land was sugar cane. 

Statistics were compiled during the 


TABLE 


DISTRIBUTION SUGAR AREA PROVINCES 1899 


Percentage of Percentage of 

Province Cordels Sugar Area Cultivated Land 

Cuba Provinces in Sugar 
Santa Clara.......... 1,735,000 41.9 71.3 
Matanzas. 1,245,501 30.1 78.4 
Oriente..... 691,100 16.7 34.5 
Camaguey...... 105,500 25 34.7 


Report the Census Cuba, 1899, United States War Department, Washington, 1900, 549. 


Assuming that production 
roughly proportional the area under 
cultivation, appears that Santa Clara 
produced not less than 41.9 per cent 
the output the island and Matanzas 
30.1 per cent. Considering the relative 
areas the two provinces, seen 
that Matanzas was, 
its area, more importance the sugar 
industry than Santa Clara, although 
the latter ranked first production. 
Sugar cane occupied 47.3 per cent 
the area devoted the cultivation 
crops 1899, when the total area 
land sugar was 4,142,016 cordels 
(324 cordels equal caballeria, approxi- 
mately cordels equal The 
proportion the cultivated area planted 
sugar cane differed widely different 
provinces, showing corresponding dif- 
ference the relative importance at- 
tached this crop different portions 
the island. Table shows the per- 


Census 1899 regard the number, 
capacity, and production the centrals 
(Table These are considered fairly 
satisfactory spite the conditions 
the sugar industry the close the 
Spanish-American War. 
were ruins and others had been dam- 
aged; none were grinding the census 
was not taken during the harvesting 
period. 

The average size the sugar planta- 
tions Cuba varied greatly different 
districts. Their number and average 
size cordels are given Table 
which shows that many the centrals 
probably received cane several 
plantations. 


RECENT DISTRIBUTION CANE 
CULTURE CUBA 


brought about significant change 
the location and distribution the 
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ACTIVE CENTRALS CENTRALS 


1.—The active centrals, represented this map, are those which were 
down between 1928 and 1937. Many factors operated causing mills close 
infertile, stony thin soil areas from rather rough land, closed because inability 
and other mills were forced out business because inefficient methods and machinery. 
over enlarged and more modern centrals, 
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were producing 1937, while the inactive centrals are those that closed 
close during this period; many the mills that drew cane from rather 


compete with centrals depending upon more productive areas 
Still other centrals closed because their cane lands were taken 


MILES 


100 


36 


DISTRIBUTION SUGAR CANE PRODUCTION CUBA 313 


cane areas Cuba. colonial days, 
sugar was produced chiefly the west- 
ern provinces, with the exception 
Pinar del Rio. recent years new 
centrals have been largely located 
the east, which has been opened 
dependent. The virgin lands the 
eastern provinces give greater yields 
than those long under cultivation 
the west. this area, especially 
Oriente and Camaguey, that Ameri- 
can investment has been chiefly made. 

recent years sugar has been pro- 
duced 147 active centrals (Figure 1). 
The province Oriente ranks first 
production, the other provinces ranking 
order from east west (Table 
The distribution production sugar 
cane shown the dot map (Figure 2). 

Relation Cane Production the Rock 
Formations:—Considering the island 
Cuba whole, sugar cane grown 


primarily five different geologic 
formations. They include Eocene-Oligo- 
cene, alluvium, Cretaceous, diorites, 
and granitoid rock formations. Approxi- 
mately per cent the total produc- 
tion Eocene-Oligocene limestone 
areas because its permeability and 
high lime content. The 
limestone and marl series with occa- 
sional beds calcareous sands the 
Upper Oligocene age are far the most 
widespread geologic formation Cuba, 
and are exposed over approximately 
one-half the island. They originally 
extended from Pinar del Rio Oriente 
excepting only the highlands Pinar 
del Rio, the Trinidad Mountains, and 
occasional high peaks along the axial 
portion the island. 
the material either soft limestone 
permeability these formations general 
are well drained; some areas the water 


TABLE 


SUGAR CENTRALS AND PLANTATIONS IN 1899 


Province 
Number 
Habana 20 
Matanzas 
Pinar del Rio 
Camaguey 3 
Santa Clara 73 


ICapacity in arrobas; an arroba equals 25 pounds. 


Centrals Plantations 
Cane Daily _—— Average 
858,050 6,025 1,099 254 
3,342,200 23,406 2,133 584 
118,700 785 178 480 
170,000 1,180 1,419 
3,512,600 22,750 5,474 317 
752,542 7,261 5,218 132 
8,754,092 61,407 15,521 307 


bags 325 pounds (Spanish) 329.6 pounds (English). 


TABLE 


CENTRALS AND SUGAR PRODUCTION PROVINCES 1937 


Province Area Number Centrals Production Per Cent Production 

Oriente 12,4608 36 17,616,263 39.2 
Camaguey 10,500 22 12,486,621 27.7 
Santa Clara 9,560 44 7,727,751 17.2 
Matanzas 3,700 23 4,220,628 | 9.4 
Habana... 2,772 13 2,186,757 4.9 
Pinar del Rio 5,000 717,411 1.6 

44,000 147 44,955,431 100.0 
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descends readily and such depths 
that they are rendered unfit for cul- 
tivation. 

Much less sugar produced the 
other rock formations. 


Jurassic, Triassic, Paleozoic forma- 
tions. 

comparison the relief and sugar 


About distribution maps shows striking 
the Pleistocene age. The and elevation and relief (Figure 
areas along the coast and the Approximately per cent the 
covered with gravel, derived from sugar produced land less than 300 
mountains, constitute the principal elevation and per cent land 
this formation which unsuited 300 and feet elevation 
the culture sugar cane. Approxi- (Table IV). Hence per cent the 
TABLE 
ELEVATION AND SUGAR PRODUCTION PROVINCES 
Elevation Feet 300-1,000 Feet 1,000~2,000 Feet 
Province Tons Tons Tons 
Pinar del Rio. 98,000 8,000 
Habana..... 80,000 134,000 
Matanzas 272,000 26,000 
Santa Clara. 370,000 144,000 6,000 
Camaguey. 554,000 138,000 4,000 
Per Cent. 68. 31. .0069 
mately per cent the sugar grown sugar cane grows land than 
the Cretaceous formations which 1,000 feet elevation and 
are severely faulted, folded, per cent (.0069) grown land 
and places greatly metamorphosed. 1,000 feet. higher lands 
They consist calcareous strata mountains are not suitable for the cul- 
glauconitic limestones, somewhat sugar cane because the average 
composition and containing magne- temperature lower, the range 
sian marls. The Cretaceous formations perature greater, rainfall 
also include shales, sandstones, erosion more rapid, and transportation 
conglomerates. difficult because the surface rough 
Pinar del Rio, some sugar cane pro- mountainous. However, only the 
duced dioritic basalt and serpentine portion the island distinctly 
formations. These are the most and the total mountain- 
rocks Cuba, and are generally area does not exceed one-fifth 
along the protaxis the island. They the island. 
are igneous origin, constituting the Although Cuba part the Antil- 
base upon which all the Mountain system, many sections 
geologic formations, with the have been reduced low, gently 
exception some doubtful Paleozoic undulating plains rolling hills. These 
rocks the vicinity Trinidad, nearly level lands slope 
been laid. Altogether about per the divide. Insofar 
formations. sugar produced according general estimates, 
a 
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2000 LONG TONS 


DOT REPRESENTS 


2.—As statistics sugar acreage production small political divisions are not 
making the map distribution sugar production the island. For the actual distribution 
climate, soils, vegetation, and location with reference the centrals and ports was 


ee 
*e ees 
> 
> 
eee 
‘ 
S 


J 


SUGAR CUBA CENTRALS 


not available, the production sugar centrals has been used 


the dots all information available geology, relief, 
made. 
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actual potential agricultural land, 
and per cent more equal quality 
land that produces good crops 
Java, China, and Japan. 

Sugar production the plains 
Cuba varies greatly the different 
provinces. sugar cane grown 
the north central part Habana prov- 
ince much the land near the city 
Habana devoted dairying and 
market gardening. Much sugar pro- 
duced the Colon plain Matanzas. 
Although plains cover the greater part 
Santa Clara and sugar cane produc- 
tion heavy, the surface broken 
various mountain groups and production 
much scattered. Great quantities 
sugar cane are grown the lower parts 
the plain both Camaguey and 
Oriente but the plains Oriente (in- 
cluding the valley the Rio Cauto) sur- 
pass those Camaguey production. 

Much the great lowland area 
Cuba underlain porous limestone 
which, with the gradual slope most 
the land, gives excellent drainage. 
Often the surface waters find under- 
ground passages and surface streams 
are absent. Streams are numerous, 
however, nearly 200 entering the sea. 
They are practically all normal the 


GUAMUHAYA RANGES 
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coast but have considerable length 
volume owing the shape the 
island. The Rio Cauto, which flows 
through Oriente broad westward 
pitching syncline, the largest. Ter- 
races and swamps are conspicuous relief 
features the coastal regions but have 
part the sugar production. 

Relation Cane Distribution Cli- 
matic Conditions:—The location Cuba 
the outer margin the tropics gives 
ideal climate for growing sugar 
cane. Cuba lies the belt the north- 
east trade winds throughout the year, 
there relatively little difference 
the strength direction the winds 
from month month. Tropical hur- 
ricanes are occasional but not frequent 
the storms either side the 
island due its northwest-southeast 
orientation. Uniformity throughout the 
vear and from year year are outstand- 
ing characteristics the temperature. 
The average annual low- 
lying areas about degrees Fahren- 
heit. Mean monthly temperatures 
January and February range from 67.5 
degrees degrees Fahrenheit, while 
those July and August range from 
77.7 82.8 degrees. Hence the tem- 
peratures the entire island are suit- 


2 
BARACOA 


MOUNTAINS 


GUATANAMO BAY 


MAESTRA 


3.—Extensive areas level rolling plains and the somewhat more rolling low hills offer 
fertile, well drained soils and excellent conditions for the planting, tilling, harvesting, and transporta- 


tion the cane. The absence sugar cane production conspicuous the major mountain areas 


the island. (Courtesy Thomas Chamberlin. 
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TABLE 


RELATION OF CANE PRODUCTION TO ANNUAL RAINFALL 


30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 
Province Tons Tons Tons Tons Tons | Tons Tons Tons 

8,000 12,000 134,000 316,000 | 220,000 

8,000 12,000 172,000 652,000 898,000 636,000 190,000 20,000 

able for the growth sugar cane, with inches produce per cent each. Thus 


the possible exception regions high 
elevation. Constant high temperatures 
mean that Cuba free from frost and 
can get from four six ratoon crops 
from one planting, thus lowering the 
cost production. Ten eighteen 
months are required for cane mature 
with the highest sugar content and 
places where frosts occur, cane must 
sometimes cut before ripe. 

The average annual rainfall for Cuba 
ranges from more than inches. 
The interior and higher portions receive 
more than the low coastal areas (Figure 
having 50-55 inches 
rainfall produce per cent the sugar, 
and regions having and 


25-30 INCHES 40-45 INCHE 


30-35 


83 8) 


FIGURE 
tation inches. 


than inches. 


areas with precipitation between 
and inches (Table produce per 
cent the sugar Cuba. About 
per cent grown regions having 
inches and per cent regions 
having inches. One per cent 
lands 
having less than more than 
inches, but small 
part the island only the Sierra 
than 
inches and the region near Guantanomo 
Bay less than inches. 

Not only the total annual rainfall 
suitable for the production sugar cane 
but the seasonal distribution also fav- 


produced 


inches. sugar grown 
these areas form 
receives 


los Organos more 


7s 


RAINFALL CUBA 
ANNUAL 


One the more important factors accounting for the distribution sugar farming 
Cuba the total annual rainfall received different regions. Much Cuba has annual precipi- 
This amount annual precipitation seems about ideal for sugar cane 
culture without irrigation very little sugar grown lands having less than inches more 
(Courtesy Thomas Chamberlin.) 
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INCH 2-3 INCHES 


1-2 INCHES 


FIGURE 


4-5 INCHES 


77 75 


RAINFALL CUBA 
DECEMBER 


MILES 


During the month December very little the island Cuba receives more than 


two inches rain. Even per cent the sugar Cuba produced land having less than 
one inch rain December and per cent land receiving from one two inches, making total 
per cent areas with less than two inches rainfall December. The dry ripening and har- 
vesting season especially significant cane culture because during the dry months that the 
sucrose content cane increases from about per cent about per cent, and because the lower 
temperatures, the small amount rainfall, the solid terrain, and the large amount sunshine during 
the dry season all facilitate the harvesting and transportation cane. (Courtesy Thomas 


The rainfall regime over most 
Cuba displays double summer 
maximum May-June and September- 
October. Abundant rains fall from April 
November when the growing cane 
needs much moisture. 
the cane grows stalks and leaves and 
stores little sugar. During the dry 
December April—the cane 
ripens and the sucrose content increases 
from per cent the beginning the 
grinding season December per 


season 


cent near the end the grinding season 
early May. With the coming the 
wet season the sucrose content decreases 
per cent less. 

Several other effects the dry season 
are important. Cane spoils less quickly, 
and conditions for labor are better be- 
cause slightly lower temperatures 
and strong trade winds. The dry ter- 
rain facilitates the use oxearts 
transporting the cane the loading 
stations. For these reasons most sugar 
cane grown regions with wet and 
dry seasons rather than places having 
throughout the year. 


maps for December, 
January, February, and March and 
the accompanying table further empha- 
size the effect the dry season. From 
50-75 per cent less 
than one inch rainfall during the 
months December February. 
Fifty-five per cent the sugar grown 
land receiving less than one inch 
rain December and per cent 
land receiving inches (Figure 5), 
making total per cent the pro- 
duction areas having less than 
inches rainfall. The production 
the remaining areas diminishes the 
amount rainfall increases (Table V1). 

January there slight increase 
precipitation throughout the island 
(Figure 6). Only per cent the 
production land with less than 
inch rain, while per cent land 
having inches. 


Thus land having 
less than inches rain produces 
per cent the sugar (Table The 
difference between the correlations for 
December and January due the 
fact that practically all Cuba receives 
inches rainfall January. 


Nev- 
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ertheless, the greater part the sugar 
cane grown the drier sections. 
From per cent Cuba receives 
less than inch precipitation during 
February, the driest month the year 
(Figure 7). Seventy-three per cent 
the cane production land receiving 
less than inch rain and per cent 
land having inches, thus making 
total per cent the production 
land having less than inches 
rainfallin February (Table 


TABLE 
RELATION OF SUGAR PRODUCTION TO MONTHLY RAINFALL 
Dry SEASON 
(Percentage of Sugar Production in Areas with 


Following Rainfall Amounts) 


Months 


Inches 
December...| 55. 33. 6.5 2.5 


March, per cent the cane 
production land having less than 
inch rainfall and per cent 
land receiving This makes 
total per cent areas having 
less than inches rainfall (Table V1). 


inches. 


O-1INCH 


1-2 INCHES 


4-5 INCHES 


FIGURE 
less than one inch rainfall. 
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However, March similar January 
the amount precipitation, most 
the island receives inches during 
this month (Figure Although the 
greater percentage sugar production 
those areas which receive less than 
inch rainfall and 
and regions having 
inches January and March, far the 
greatest percentage the sugar cane 
confined consistently the drier 
areas the island throughout the dry 
season. 


December 


Relation Cane Production Vegeta- 
types vegetation Cuba 
include grassland and savanna, sub- 
tropical rain forest, sub-tropical thorn 
forest, Atlantic barrens, and mangrove 
swamps. The regions sub-tropical 
rain 


were 
throughout the island, 
mountains and hills and most the 


1899, was 
estimated that per cent Cuba was 
covered with large timber and per 
cent with small timber; thus per cent 
the island was forested. 


land not savanna. 


The major 
part this was the eastern part 
the island. When cleared, the regions 


sub-tropical rain forest afford the 


RAINFALL CUBA 
JANUARY 


During the month January only very small part the island Cuba receives 
Most the island receives between one and two inches rain. 


Only 


per cent the production sugar lands having less than one inch rainfall January, 
whereas per cent land having one inches, total per cent the production 


land having less than two inches rainfall for January. 


The ditference between the correlation 


December and that January due the fact that practically all Cuba receives one two 


inches January. 
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RAINFALL CUBA 
FEBRUARY 


MILES 


2INCHES 2-3 INCHES 


7.—Nearly three-fourths the island Cuba receives less than one inch precipitation 

during the month February. For the island whole February the driest month the year. 
Seventy-three per cent the cane production the island land having less than one inch during 

February and per cent land having from one two inches, giving practically all the sugar 

production the island land having less than two inches rainfall during February. (Courtesy 


most productive cane land. American and none the man- 
investments land since 1898 swamp lands which border the 
been largely Camaguey and Oriente and southern coasts. 
lands this type which were avail- Relation Cane Distribution 
able for exploitation. Approximately the factors geology, relief, cli- 
per cent the sugar production and natural vegetation are favor- 
land originally covered with sub- able over extensive areas Cuba, the 
tropical rain forest. factor soil becomes dominant the 
The grassland and savanna areas have selection land for sugar cane produc- 
the advantage being easily Modern soil science has shown 
for planting. that the suitability the soil cer- 
cent the sugar cane produced crop one the principal factors 
land originally covered with this the success failure its 
that the more less timberless good and fertile soil would logic- 
lands have generally been avoided ally regarded the first and most 
Cuban farmers requisite. This particularly 
The reason given that the true, since natural combination 
vegetation characterizing the conditions which has made 
areas attributable such good soil will us- 
that Cuba unfavorable soil, prove satisfactory for good plant 


Areas sub-tropical thorn forest Washington, 1928. 

located northern Habana and 

the Sierra Maestra. About Cuba sugar cane grown 


cent the sugar cane produced twenty-eight types soil, the majority 
land originally covered with this which are derived from deeply dis- 
vegetation. Probably sugar limestones formed during 


grown regions Atlantic pine bar- the Eocene-Oligocene periods (Figure 
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TABLE VII 


RELATION OF CANE 


Soil Pinar del Rio Habana 


PRODUCTION TO SOILS 


Matanzas Santa Clara Camaguey Oriente Total Per 
Types Tons Tons Tons Tons Tons Tons Tons Cent 
28,000 152,000 268,000 116,000 286,000 8,000 858,000 33. 
32,000 80,000 154,000 46,000 312,000 
30,000 8,000 96,000 52,000 186,000 
sc 70,000 22,000 48,000 140,000 $. 
100,000 100,000 
PAL 86,000 86,000 
34,000 34,000 
32,000 32,000 
SM Saat 4% 4,000 20,000 6,000 30,000 1. 
NA 24,000 24,000 
16,000 16,000 
FR 14,000 14,000 


9). The residual loams, both red and 
black, have the characteristic fertility 
such soils. Some parts Cuba have 
been farmed for 400 years, but very 
little the sugar land artificially 
fertilized. Although the 
production extensive rather than in- 
tensive, the yield sugar cane per acre 
higher than India but much less 
than the irrigated lands Hawaii, 
which produced 7.64 tons per acre 
1935. 

The yields sugar per acre vary 
greatly, depending upon whether the 
crop taken plant crop ratoon 
crop, the age the cane when cut, the 
weather conditions, and the variety 
cane. The productivity the soil under 
extensive methods cultivation one 
the chief factors the low net cost 
the finished product Cuba. 

Approximately per cent the 
sugar cane Cuba grown six types 
soil. these, the Matanzas clay 
soils rank first, producing per cent 


the sugar cane (Table 
soils, which are the most extensive group 
the island, are highly prized for crop 
production and are largely use, having 
shown marked durability under cul- 
tivation. This soil found largely 
the western provinces where produces 
per cent the sugar Pinar del 
Rio, per cent Habana, and per 
Matanzas soil produce per cent 
the sugar Santa Clara and per 
cent Camaguey. Only one area 
located Oriente but produces 8,000 
tons sugar. 

The importance the Matanzas 
further emphasized the fact 
that addition the per cent pro- 


duced Matanzas clay alone, approxi- 
mately per cent produced MC, 
SM, and MP, each which Matanzas 
clay one the important soil types. 

group soils (MC) which include 
Matanzas, Santa Clara, Camaguey, 
Habana, and Oriente clays 
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produce per cent the total sugar 
Cuba. 

Fifteen per cent the sugar cane 
both Habana and Santa Clara grown 
this soil. Camaguey has the most 
extensive area MC, which produces 
per cent the sugar that province; 
here the Central Vertientes, which has 
the largest production any central 
Cuba bags), located. 
few small areas produce per 
cent the sugar Oriente. 


2-3 INCHES 


1-2 INCHES 


the sugar Oriente grown this 
type soil. 

The group soils including Santa 
Clara, Camaguey, Oriente, and Habana 
clays, ranks next importance with 
per cent the total production. This 
soil produces per cent the sugar 
Santa Clara, per cent Camaguey, 
and per cent Oriente. The soil 
designated the symbol produces 
includes mainly Chaparra with 
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RAINFALL CUBA 
MARCH 


amount rainfall which the month March receives quite similar that 
January for the island Cuba whole. During March most the island receives from one 
two inches. Twenty-seven per cent the sugar production land having less than one inch 
rainfall, and per cent land having one two inches rainfall during this month. (Courtesy 


Thomas Chamberlin. 


Habana clay and Alto Cedro clay 
each produce per cent the sugar 
Cuba. Habana clay most important 
Habana, Santa Clara, and Oriente 
where produces 14, 18, and per cent 
Matanzas 2.61 per cent grown this 
There are some areas Habana 
clay Camaguey but they are little 
importance sugar production because 
the prevalence the relatively better 
soils the and groups. The 
Alto Cedro clay, located principally 
Oriente, includes chiefly Bayamo and 
Lugareno clays, with some Habana, 
Matanzas, and Francisco clays the 
higher positions. About per cent 


some Lugareno and Francisco 
most important Oriente where 
produces 13.4 per cent the sugar 
that province. 

The remaining per cent the sugar 
soil ranging from per cent small 
fraction per cent the total produc- 
tion. They are chiefly various types 
clays. Thirteen types soil shown 
produce sugar; they are 
HO, GS, BS, OC, JU, GSL, NS, SA, 
PH, and SW. 


Certain characteristics are common 


the soils Cuba. The predominant 
soils Middle and Eastern Cuba are 
notably distinctive for their high clay 
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content, vast areas containing per 
cent and some exceeding per cent 
clay particles. This clay content 
both the extremely friable and the ex- 
tremely plastic kinds. The clay soils 
frequently absorb almost the entire 
rainfall and often show visible change 
color, texture, structure from sur- 
face the underlying rock. They often 
show erosion. 
The red soils have gone through severe 
processes weathering, including ex- 
treme leaching, and belong the gen- 
eral group soils known laterites. 
the other extreme there are large 
areas clay soil which contain high 
per cent clay (often over per cent) 
which are plastic and sticky when wet, 
but become very hard and shrink and 
crack badly when drying. Weathering 
has not proceeded far the former 
group. There are many soils inter- 
mediate characteristics between these 
two extremes. Other types soils 
Cuba include the sandy soils the 
savannas and western Cuba; residual 
soils formed decay the underlying 
schistose rock; swamp lands consisting 
water-soaked clay covered with man- 
grove; and shallow stony soils the 
mountainous areas. 

Considering all the soils Cuba, 
the Matanzas clays are best adapted 
the production sugar. They possess 
number remarkable characteristics 
such marked physical and chemical 
uniformity from the surface 
underlying limestone; almost complete 
absorption the liberal rainfall; and 
great depth weathering. The topog- 
raphy characteristically flat, and the 
color varies from light dark red. These 
soils are loose, crack only slightly when 
drying, are sticky when wet but dry 
quickly and may plowed within 
few hours after rain. the rainfall 
passes rapidly downward through the 
entire soil percolation, there are few 


resistance 
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drainage ways, large tracts having none 
all. Consequently, there distinct 
lack erosion. The Santa Clara series, 
very important productive brown soils 
which are always underlain limestone 
chalk, crack more than the Matanzas 
clay but conserve moisture better. Con- 
sidering the above soils, the character- 
istics good sugar soil seem 
good drainage, sufficient 
moisture, subsoil aeration, lack hard- 
ening and shrinking upon drying, fri- 
ability, high content lime and organic 
matter, ease cultivation and produc- 
tivity. 

The remaining sugar producing soils 
are intermediate character, containing 
patches soils which are important 
sugar production, but having consider- 
able areas soil not suited the culture 
sugar cane. 

(EM) can 
farmed with heavy fertilization. The 
rough mountain land 
duces some sugar local areas arable 


The sandy savanna soils 


soil the valleys and passes and 
shouldering positions. 

With the exception the swamp 
lands and mountainous areas, the soils 
which produce sugar cover only 
small portion the island. These soils 
have definite characteristics which make 
them unsuitable for the culture sugar 
cane. They may droughty shallow, 
contain salty areas, 
lime content, require ditching deep 
knifing, contain stiff clays difficult till 
effectively, have rough stony regions 
limestone The peat and 
swamp soils lack good drainage and are 
therefore 
One the most important points 


outcrops. 
sugar cane. 


considered selecting area for cane 
production the adequacy the sur- 
face and sub-surface drainage. 

Relation Sugar Production Shape 
and Orientation the 


the length Cuba 725 miles meas- 
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MATANZAS, SANTA CLARA, CAMAGUEY, 


FRANCISCO, HAVANA AND ORIENTE CLAYS 


] AND CEMERALDA CLAYS 


LEGEND 


MACAGUA, PERICO, AND MATANZAS CLAYS ORIENTE, CAMAGUEY, SANTA CLARA, AND FRANCISCO CLAYS 


GUANTANAMO CLAY YAGUAJAY, BAYAMO, CHAMBAS, SAGUAY, AND FALLA CLAYS 


WMOLGUINM CLAY 


4 
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TUNAS AND LUGARENO CLAYS 


< 


LA LARGO, LIMONES, AWD MART! CLAYS 


BAYAMO CLAY 


SANTA CLARA, LIMONES, LA LARGO, AND HAVANA CLAYS ALTO CEORO CLAY 


SANDY SAVANA SOULS HERRERA, RECREO, JUCARO, AND TRUFFIN CLAYS 


RED SERPENTING SOK JUCARO, ZAPATA, HERRERA, AND BAYAMO CLAYS 


CAYOJO NAVAJAS AND TRUFFIN CLAYS 


PHAR DEL RIO, HERRADURA, SAN JUAN, & GRECNVELE TYPE 


9.—Though Cuba has great variety soil types, most the sugar production 


have been derived from limestones formed during the Eocene-Oligocene period. Most these 
and fairly easily tilled. Six types groups soils produce per cent the Cuban sugar—see 


LIMESTONE AREAS 


ROUGH MOUNTAIN LAND 


PtaT 


GACENVELLE FINE SANDY LOAM 

NORFOLK FINE SAND 

MABOA, COXVILLE SCRANTON, PORTSMOUTH, & MAR 

GUANE AND VINALES SOUS 

ROUGH STONY LAND 
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[ ] SANTA CLARA AND MATANZAS CLAYS 
] CAMAGUEY AND OCRIENTE CLAYS 
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SOILS CUBA 
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are red black clays high fertility, well drained 
sugar—see Table VII. (After Bennett, H., and Allison, V.) 
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ured along are near 
the island, the width varies from 
miles just west Habana miles 
central Oriente. The long, narrow 
shape the island places most the 
sugar producing areas relatively near 
the few parts the island does 
cane sugar have transported 
more than miles rail. Other 
things being favorable this would allow 
for general distribution sugar cane 
production most sections the island. 
northwest direction, there little hori- 
zontal zonation climatic conditions. 
This direction gives most the lowland 
areas more less uniform temperature 
conditions, which also favors general 
distribution cane culture from near 
the western the eastern end the 
island. Tropical waters, surrounding 
the island, aid giving Cuba marked 
uniformity temperatures. 

Relation Harbors Sugar Cane 
Distribution:—The coast line Cuba, 
which over 2000 miles length, 
remarkable for its large 
excellent harbors, roadsteads, and an- 
Almost all the harbors 
have characteristic pouch shape, 
narrow entrance opening into 
bay. This pouch shape illustrated 
such harbors those Habana, 


chorages. 


Cienfuegos, Santiago, and Nuevitas. 

The large number available ship- 
ping points prompted many large firms 
private ports for their own use, 
convenient and profitable export the 
sugar from nearby ports. However, 
law promulgated 1923, restricted the 
handling foreign commerce 
first-class ports, with the proviso that 
the sugar centrals and other entities, 
which had constructed and used private 
ports prior the enactment the law, 
could continue use them for the same 
purpose. 


Due the narrow width the island 
place Cuba more than miles 
removed from the sea, that central 
far removed from port suitable for 
handling its export sugar. The num- 
ber, excellence and distribution the 
harbors greatly facilitate the exporta- 
tion the enormous sugar crop thus 
preventing the congestion which would 
almost certainly ensue, only few 
ports were used. The large number 
tributed along the coast, allows for 
similar distribution cane production 
several parts the island. 


Economic Factors INFLUENCING THE 
PRESENT DISTRIBUTION SUGAR 
CANE PRODUCTION 


explaining the dominant position Cuba 
holds among the world sugar exporters, 
the economic factors play compara- 
tively minor determining the act- 
ual distribution sugar cane within the 
island itself. There are, however, few 
economic factors which are sufficient 
significance deserve brief analysis 
their relation the distribution sugar 
culture. 

The Early Start the West:—For 
more than four centuries, sugar cane 
has been produced Cuba. Much 
the early production was confined the 
north central portion the island, es- 
pecially the provinces Habana, 
Matanzas, and Santa Clara. Though 
the better soils the low plains these 
areas were inherently fertile, the long 
cultivation sugar the better lands 
crops and with the leaching the soils 
finally led the partial exhaustion 
soil fertility and consequent reduction 
yields the old sugar 
thermore, Habana, Matanzas, and 
other urban centers grew, some the 
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land was diverted from sugar culture 
dairying and fruit and vegetable 
production for the local markets. 
the other hand the villages and towns 
that have grown connection with 
the centrals the provinces Habana, 
Matanzas, and Santa Clara tend 
retain the importance the sugar in- 
dustries these older areas. 

After 1900, with the decline the 
price sugar certain years, these 
older cane areas and the older centrals 
found and more difficult 
compete with the newer cane lands and 
Thus the early start the west in- 
directly aided the recent shift cane 
areas portions Camaguey and 
Oriente. 

Transportation and the Distribution 
Cane has 
been one the chief factors the 
development the sugar industry 
whole and also affecting the dis- 
tribution cane culture different 
sections the island. The centrals 
Cuba are located receive the inflow 
cane from the fields. Their location 
with reference the outgoing product 
less important, for only about per 
cent the cane mass 
away from the central. Also, the cane 
spoils within few days after being cut 
and the cost getting the cane the 
mills one the large items expense 
the production sugar. not 
profitable haul the heavy cane 
bullock cart for more than miles. 

The public railroads have also played 
important part developing the 
sugar industry its present extent, and 
the expansion sugar culture into 
many inland areas, especially Camaguey 
and Oriente. They are dominated 
two main systems—the Consolidated 
Railroad Cuba, which controls rail 
transport the eastern provinces and 
the United Railways which control rail 


more 


GEOGRAPHY 


transport the west. The prosperity 
Cuban railways has been largely 
reflection the growth the sugar 
industry, sugar has provided about 
per cent the total rail revenues. 
These methods transportation are 
facilitated the great area level and 
rolling land Cuba. 

only few sections the island 
rugged relief swampy areas hinder 
the development rail transportation 
sections which are especially well 
suited sugar culture. 

Population Density and Labor:—The 
low population density Cuba and the 
consequent scarcity and high cost 
labor compared many other sugar 
producing areas, have been among the 
chief problems the distribution the 
industry different parts the island. 
the very sparsely populated eastern 
provinces labor has been rela- 
tively scarce and somewhat more ex- 
pensive than the older, more densely 
settled provinces Habana, Matanzas 
and Santa Clara. 
provinces more opportunities for ob- 
taining work have partially offset the 
areas where variety activities are 
carried some the unemployed 


However, 


labor the non-harvest season may 
profitably employed other tasks 
times slack work the sugar planta- 
tions and the centrals. For long 
time the western provinces with the 
exception Pinar del Rio have had 
much greater variety industry. Until 
recently the centrals the eastern part 
the island have regularly imported 
considerable numbers laborers during 
the harvest season. 

The Influence Valorization Dis- 
tribution 


than ten years valorization Cuban 
sugar cane has had some considerable 
effects the distribution cane pro- 
especially 


duction, upon 
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down some the older centrals and 
the taking over more modern fac- 
tories the cane producing lands 
formerly served these old centrals. 

During more than decade low 
prices for sugar and artificial restric- 
tions, many old centrals, which had 
antiquated machinery and equipment, 
were forced out business because 
they were among 
ducers (Figure 1). Some the lands 
which supplied the old mills were closed 
permanently and the 
lands abandoned; this 
true some the centrals grinding 
cane from lands which might classed 
marginal because sandy, stony, 
partially exhausted soils rather rough 
hilly areas. the keen competition 
that resulted from low prices, artificial 
control, and labor troubles, the newer 
centrals the east were somewhat 
favored over many the older centrals 
the west. However, the rapid 
expansion sugar culture 
eastern half Cuba during the present 
century considerable areas soils, not 
especially well suited cane, declined 
very rapidly yields and had 
abandoned. This accounts large 
measure for the closing down some 
the centrals the eastern half the 
island. 

Influence Land Tenure and Size 
independent farmers, known colonos 
and the central corporations them- 
selves. The colono system farming, 
which important the oldest cane 
areas Cuba, tends decentralize the 


production sugar cane and con- 
centrate the manufacturing processes. 

tends fix the land independent 
cane farmers and also tends retain 
production smaller units the well 
established sugar farming districts. 
contrast the colono system the west, 
many the larger, sugar 
plantations Camaguey and Oriente 
the land which the cane grown 
often leased owned outright the 
corporation. Generally they raise cane 
with hired labor themselves and 
lease other portions the land under 
population and large areas virgin land 
these eastern provinces favored the 
development this system farming. 
Furthermore this system itself 
particularly well greater degree 
machine culture—a characteristic fea- 
ture some the large and more 
Camaguey and Oriente. 

this attempt analyze the dis- 
tribution sugar cane and correlate 
the geographic and economic factors 
with this distribution, definite relation- 
ships appear. The economic factors 
group, while influencing the dis- 
tribution sugar culture various 
ways are not significant most 
the geographic factors. Thus the physi- 
cal factors seem more distinctly 
related the distribution cane cul- 
ture than the 
these factors, the influence the 
soil the distribution the produc- 
tion sugar cane far the most 
important. 
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